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SHALLOW-WATER FORAMINIFERA OF THE 

TORTUGAS REGION. 



Bt Josbph Augubtinb Cubbmam. 



INTRODUCTION. 

The present paper gives the results of a study of collections made 
in the waters about the Tortugas Laboratory of the Carnegie Insti- 
tution of Washington. The Dry Tortugas are a group of small keys 
well out from the Florida Coast; both in the lagoon which is formed 
by the group of islands and in the waters outside they afford a range 
of conditions of much interest. In general, the range of temperature 
was not great, due to the proximity of the mass of warm Gulf 
Stream water which sweeps by to the southerly side of the group. 
Within the limited area, however, varied ecological conditions were 
found which will be later noted and which seem to have a direct 
influence on the presence or absence of certain species in those 
places. 

Collecting was done largely from the boats, the most satisfactory 
method that used with the Darwin. This is equipped with glass- 
bottomed wells, and it was possible in collecting on the reef areas to 
let the snapper down to within a short distance of the bottom, 
where in the clear water it could be easily seen at several fathoms; 
then, on passing over a suitable spot, free from corals, the gear was 
allowed to run and samples of the bottom were obtained before 
coral heads again came in the W&y. Collecting in the moat at 
Fort Jefferson on Garden Key and in shallow water on Long Key, 
as well as on the reefs and flats, was done by hand. 

An opportunity was afforded of studying living forms. Results of 
these studies are also given here, some of them being of special 
interest as throwing light upon disputed problems. 

I gratefully acknowledge the many courtesies shown me by 
Dr. Alfred G. Mayor, Director of the Tortugas Laboratory, in the 
carrying on of the work while at the Tortugas, and to the Carnegie 
Institution of Washington for the services of Mr. J. Henry Blake, 
who has so carefully drawn the figures on the plates in this report. 
The text-figures I have drawn myself. 

The Tortugas region presents an ideal spot for studying the 
shallow-water tropical Foraminifera of this particular region. It is 
far removed from influence of shore conditions; the water is at all 
times warm and pure, so that ecological conditions that are present 
are constant. The shallow-water Foraminifera of the Gulf of Mexico 
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and Caribbean are very inadequately known. Except for d'Orbigny's 
classic work on the Foraminifera of the shore sands of Cuba and 
other West Indian Islands,^ published in 1839, little has been pub- 
lished. Flint* in 1900 published on a few shallow-water samples 
from off Porto Rico. I have just published a paper on the 
Foraminifera obtained in a few samples from the north coast of 
Jamaica/ and a few short lists are given in Publication 213 of the 
Carnegie Institution of Washington, published in 1918. The 
present collection, therefore, is useful in giving information for a 
little-known region and the results have been interesting. Several 
genera are here recorded for the first time from the Atlantic, and the 
extension of ranges of others is considerable. A number of un- 
described species were also obtained, as well as certain of the species 
originally described by d'Orbigny from the West Indian region and 
not since recorded. 

An extension of the present work to include the deeper-water 
Foraminifera which occur in the adjacent region to the southward 
would undoubtedly prove of interest in the determination of the 
bathymetric ranges of many of the genera and species of the region. 
This would be of much use in the interpretation of the faunas of 
many of our Tertiary deposits of the Gulf Coastal Plain of the 
.UnitedJStates. 

1 D'Orbigny. in De U S«gra, Hist. Fis. Pol. Nat. Cuba, 1839, ''Foraminif^res.** 

* Flint, Bull. U. 8. Fidi Comminion, 1900. 

• Proc. U. 8. Nat. Mua., yoL 69. 1921. 
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OBSERVATIONS ON LIVING SPECIMENS. 

MOVEMENT. 

Specimens belonging to several families were kept under observa- 
tion at different times. It was found in all cases, where no injury 
to the animal had taken place, that pseudopodia were thrust out 
within 5 minutes of the time of contraction. This was true of 
Iridia and Haliphysema in the Astrorhizidse, Discarbia in the 
Rotaliidffi, PolyatomeUa in the NummulitidsB, and Quinqueloculina, 
Orbicidina, and Orbitolites in the Miliolidse. 

One observation of much significance, in view of the widespread 
view that individuals of various species or even genera may unite, 
seems to entirely disprove this theory. In all cases where specimens 
of the same species even were brought near enough to have their 
pseudopodia touch there was a repellant rather than an attractive 
action. The same was true of specimens of different species and 
those of different genera. While specimens were under observation, 
they occasionally altered their course abruptly. In such cases it 
was often found that the pseudopodia of the specimen under observa- 
tion had come into contact with those of another. In all such cases 
the first specimen changed its direction, usually rotated the test 
somewhat, and started off in a new course, often 90^ from that in 
which it was at first traveling. 

Portions of the same specimen, however, when separated by 
cutting, threw out pseudopodia rapidly, and when those of one 
part touched those of the other they quickly anastomosed and the 
two masses moved toward one another and coalesced. 

The rate of movement of the protoplasm in the pseudopodia was 
recorded in Iridia diaphana and Orbitolites duplex. The unit of 
measurement in all e3q)eriments was 10 units of the micrometer 
scale, which on the slide represented about 0.2 mm. As in the 
movement of the whole test, there is apparently a rhythmic move- 
ment instead of a constant one. In one specimen of Iridia diaphana 
the movement along the more slender pseudopodia was as follows 
for the return current — the rate in seconds for the 0.2 mm. 

8, 8, 8, 9.6, 7.5, 10.2, 8 seconds. 

The average of movement in the slender pseudopodia was about 40 
seconds per millimeter. In large coalesced pseudopodia it was 
slower, averaging about 60 seconds per millimeter. 

One group of records shows the rhythmic character in 10 suc- 
cessive units of 0.2 mm. each: 

10, 8, 7.8, 8.4, 9.2, 10, 9.4, 9, 8.2 seconds. 

A series of measurements of the pseudopodia in Orbitolites duplex 
gave the following for 0.2 mm. units: 

12.8, 8.8, 9.2, 14, 12, 7.8 seconds. 
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In Orbitolites duplex the pseudopodia were very straight and 
slender, extending out rapidly to a distance equal to the diameter 
of the test. They are put out in groups of 3 to 12 from each of the 
marginal apertures of the test. There is very little coalescing in 
the pseudopodia of Orbitolites duplex in contrast with Iridia diaphana^ 
where anastomosing is of usual occurrence. In Orhitolitee, pseudo- 
podia an inch in length were several times noticed. One specimen 
of Orbitolitee was broken in being taken from a leaf of Posidonia and 
the two halves of the test were separated, leaving a clear space 
entirely across, after which pseudopodia were sent out from the 
entire periphery. In Hcdipkysema advena the pseudopodia were very 
slender and showed little tendency to join. 

One important observation was that in the case of Iridia diaphana 
taken from Posidonia leaves and placed in Petri dishes ovw night. 
In the morning some of these were found to have left their test 
empty and were moving about as naked masses of protoplasm with 
a free and comparatively rapid movement. That the animal may 
teave the test and pass some time without one is very significant 
from the standpoint of the method of growth. Growth of the test 
in those species which have a single chambw has often been a subject 
of speculation. If the test can be abandoned at will and another 
secreted or made by collecting more matmal in the case of those 
which have agglutinated tests, this difficulty is solved, and we may 
also understand how various sedentary species can collect various 
materials which are not common for their tests. Given free move- 
ment and a power of discrimination, which se^ns to be a character- 
istic of certain species, it is not difficult to explain how such tests 
are made of one sort of building-material — epicules, mica flakes, 
ambulacral plates of brittle-stars, etc. The occurrence oi specimens 
of Iridia on Posidonia some inches above the bottom, while its 
test is made of material from the bottom is also explained. The 
material could easily be carried up to this elevation while ingested 
in the moving mass of protoplasm, and then sent out to the sur- 
face when the animal settled down to build the test. 

Table 1. 



Mi»it««. 
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15 
12 
14 

























The movement of the whole animal without the test was observed 
and measured in Iridia diaphana, and with the test in Discorbis 
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sp.?, OrbicuUna aduncay and Orbitolites duplex. In ail observations 
a rliytlmiic movement was noted ratlier than a steady rate. Tabie 
1 gives the rate for a specimen of Iridia diaphana which had left 
its test. The intervals of time for traveling one-sixth of a milli^ 
meter are for a continued movement which covered 4 mm. 

Table 2 gives the rate of movement of a specimen of Di8corbi$ 
during a short interval. The distance is again a unit of one-sixth 
of a millimeter. 



Table 2. 




Tablb 3. 




Tablb 4. 
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46.4 
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38 
22 
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30 
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At the end of the period given above, the movement abruptly 
stopped, and it was found that the pseudopodia had come into 
contact with those of an OrbicuUna in the same dish. Those 
I>seudopodia in contact with OrbiciUina gradually were withdrawn 
and movement was continued nearly at right angles to the previous 
direction. The test had been broadside down during the first 
movement, but with the change in direction the test itself was 
tilted on edge. Table 3 gives the rate of movement of a specimen 
of OrbicuUna adunca during a short interval. The distance is in 
units of one-sixth of a millimeter. 

Table 4 gives a few time4ntervals for a short movement of the 
test in OrbitoUtea duplex for unit distances of one-sixth of a millimeter. 

As a rule, it seems that specimens with very slender pseudopodia, 
such as are developed in Orbicvlina and Orbitolites^ have a conh- 
paratively slower movement than that in which the pseudo] 
are thicker and there is a greater coalescence, as in Iridia. 

In both OrbiciUina adunca and Orbitolites duplex the pseudo] 
are very slender, there is very little anastomosing, and the branch- 
ing, when it occurs, is at a very acute angle. In OrbicuUna adunca 
the pseudopodia are put out only from the apertures of the periphery. 
They are very numerous, and with the constant streaming motion 
soon bring in various kinds of foreign matter to the apertural border, 
covering it for some distance with a ring or band of such material. 

In OrbitoUtes duplex a group of 3 to 12 pseudopodia are thrust 
out from each aperture. 
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COLOR IN LIVING SPECIMENS. 

Most of the Miliolida; unless iDcrusted with colored sand-grains, 
have little color in dried tests. In the living state, however, there 
is often much color, due to different causes. In the Quinqueloculine 
group there is often a beautiful light-pink color in live specimens, 
due to the color of the protoplasm, as may be seen in that projecting 
from the aperture. This is often sufficient to color the whole test, 
especially with transmitted light. 

In Orbitolitea duplex there is usually a salmon-color in living 
specimens which do not have commensal algse. The outer one or 
two' annuli usually are filled with nearly colorless protoplasm. 
Often the general color is due to algse, as will be noted later. 

In the Rotaliidse there is often a reddish-brown color, in the 
earlier chambers at least. Instead of being caused by the protoplasm 
alone, it seems in some species at least (see Tretomphalus btMoidea, 
p. 42) to be due to a thin lining of colored material which is distinct 
from the calcareous wall of the test. In Truncatulina rosea there is 
developed a peculiar rose-red color which persists and colors nearly 
the whole test. A bright red color is also characteristic of 
Homotrema^ which is abundant in the reefs. In the Globigerinida, 
especially in Globigerina rubra^ there is again a distinctly rose color, 
especially in the early chambers. 

Foimd with the Homotrema is a small crab with reddish spots of 
the same color as the Homotrema, the remainder of the carapace and 
legs of the color of the dead coral. The resemblance is very striking. 

COMMENSAL ALCuC. 

The association of unicellidar algse with certain of the Foraminif era 
has been known for some time. There is evidently a commensal 
relation between the two, although the exact interrelations have not 
been definitely made out. In Iridia diaphana there are often great 
numbers of a small unicellular alga, somewhat fusiform in shape, of 
a brownish color, and about 0.006 to 0.007 mm. in length. These 
are usually associated with the pseudopodia in Iridia. When the 
pseudopodia are extended and active, nearly all the algse are outside 
the actual test, and when quiescent they are apparently stored in 
the area at the peripheral portion of the central mass and in the 
radial canals. 

In Orbitolitea duplex there are bodies in the test, usually in the 
more central portions. These are brownish and completely pack 
the chambers, irregularly rounded and about 0.006 mm. in diameter. 
These are very different from the algse noted in Iridia. 

In the Philippine collections, green algse were noted in great 
abundance in Orbitolitea and Cydolypeua^ but no green ones were 
noted at the Tortugas. 
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DEVELOPMENTAL STAGES. 

Too little attention has been paid to the study of the develop- 
mental stages in the Foraminifera. It has been denied by many 
authors that such stages as are seen in the tests of many of the 
multilocular Foraminifera have any significance. If^ however, the 
developmental stages are studied and compared with what is known 
of the development of the particular group in the fossil series, a 
close relation will be foimd. This comparison is somewhat compli- 
cated by the lack of certain stages in the asexual or megalospheric 
forms. In the microspheric or sexual form, where the stages are most 
nearly complete, the comparison leads to a very close relationship 
between the ontogeny and the phylogenetic history of the group. 
It seems fair to say that if a careful study is made along these 
lines, a very complete classification can be developed in many of 
the families which will rest upon better groimd than the present 
classification. 

The Tortugas collection shows many interesting problems in devel- 
opmental stages, but they will be considered in this paper only in an 
incidental way. 

VARIATION. 

Much of the so-called variation in the Foraminifera may be 
divided into groups. The first of these may be the differences due 
to the different stages in development and which are no more to be 
classed as variation than the differences in such molluscan shells as 
Cyprcea^ when the yoimg is a coiled spire and the adult a greatly 
expanded chamber covering the whole early stages. 

The second of these are the differences due to the two distinct 
forms, asexual and sexual, or megalospheric and microspheric. These 
differences should be taken into consideration in eliminating so-called 
variation. Differences due to these causes should strictly no more 
be classed as variations than the differences in sexual characters 
among the higher animals. The third group of characters show 
true variations. That is, actual size in adults, variations in orna- 
mentation in adults (not in comparison of yoimg and adult tests)^ 
and other like characters. When such characters alone are taken 
it will, I am very sure, be foimd that the actual amount of true 
variation in this group is relatively small. 

An additional cause for much of the so-called variation is probably 
the failure of many authors to carefully divide species. A study of 
the Foraminifera from an area such as that of the western Atlantic 
from Newfoimdland to the coast of Brazil shows that many faunas in 
the region have very definite limits, bathymetrically and geo- 
graphically. Some species are very restricted in their distribution 
and others more widespread, exactly as in other groups of the animal 
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kingdom. A study of intensive collections from a restricted region 
like the Tortugas shows this, even in its limited area, as will be noted 
in detail later. When such collections from widely separated local- 
ities, as Samoa, the Philippines, New Zealand, and Hawaii, are 
studied, althou^ of one great geographic fauna, the differences are 
even more marked. If this is still further extended to a study of 
Tertiary and Cretaceous, and even older deposits, the differences 
become greater, just as they do in all other groups of organisms. 

DISTRIBUTION OF FORAMINIFERA OF THE 

TORTUGAS REGION. 

The twenty stations from which bottom samples were studied in 
the preparation of this paper, together with collections from reef 
flats and from the eel-grass, give a considerable range of conditions. 
The bottom differs in depth and general character. It will be seen 
by a glance at the accompanying table of distribution (table 5) 
that at station 42, which was in 18 fathoms to the west of the 
Tortugas group, there are a niunber of species not foimd elsewhere. 
These are probably species from the deeper Gulf region to the west- 
ward. In shallow water in the reef itself, where the bottom is of 
coarse material and often disturbed, comparatively few species are 
found, and most of these with heavy, thick tests. From the 
^'Drewite'^ bottom, with its quiet conditions, many delicate tests 
occur, belonging to species not f oimd in such numbers elsewhere in 
the region. In the moat at Fort Jefferson, where the shallow water 
often becomes very warm, species are found not conmion in the 
deeper, somewhat cooler waters. According to Dr. Mayor, the 
temperature in the moat on July 23, 1911, rose to 32.8^ to 33.3^ C. 
The water in tide pools on the reef was as high as 33^ to 38^ C. At 
such temperatures many of the animals are killed. 

With this information, it is of interest to note that the only stations 
at which Rotalia was found are two in the moat at Fort Jefferson on 
Garden Key and the other in a very shallow lagoon a few inches 
deep at Long Key nearby, where the water was warm to the hand 
at low tide in Jime. By most authors these specimens would ordi- 
narily be referred without question to Rotalia beccarii (linnsBus). 
I have noticed, however, differences from northern material, and in 
all probability the Tortugas specimens belong to different species. 
The various species of Rotalia of this group are, however, in such 
poor shape that a study of gpecimens from various regions will give 
interesting results. 

On the banks of dead coral which become exposed at spring 
tides great masses of attached Foraminifera develop. Of these, the 
most abimdant is Homotrema^ which makes an appreciable con- 
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tribution to the mass of material. With it, in crevices of the dead 
coral, was a new species of Haliphyaema. 

On the eel-grass (Poaidania), which forms considerable areas in 
shallow water inside the reef, there is an association of several 
species. Indian Plarujrbulina^ Discorhia^ Orbitolite8f with a peculiar 
miliolid which spreads over the surface, form the greater niunber of 
these. The mass of these mul^t add appreciably to the amount of 
carbonate of lime added to the bottom. The forms are rapid in 
their growth, as the leaves of Poaidania are quickly covered in their 
growth by Foraminifera and other incrusting animals. 
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RELATION OF THE TORTUGAS FAUNA TO THOSE 

OF OTHER REGIONS. 

While at Key West, opportunity was taken to make two col- 
lections of bottom material among the keys. A comparison of these 
with the bottom samples from the Tortugas shows that some of the 
species common at Key West are not represented in the Tortugas 
collection. This shows the change even in this short distance. A 
comparison with the fauna of the north shore of Jamaica and that 
from the Bahamas shows differences in all these localities, although 
conditions of temperature, etc., are not great. It tends to show that 
the Foraminifera are not universally distributed, but even within 
a limited area have a definite distribution. 

Many of the Tortugas species are closely related to those of the 
general Indo-Pacific region. Some of the genera in this collection 
are here recorded for the first time from the Atlantic. These are 
known from various parts of the Indo-Pacific in warm, shallow waters. 
Whether their distribution in the West Indian region is wide remains 
to be shown by further work. It is certain that in general the 
foraminiferal f aima of the Tortugas and that of the shallow water of 
the West Indian region also are much more closely related to the 
Indo-Pacific than to any other part of the Atlantic. 

This faima of the Tortugas is, again, more or less closely related 
to the fossil faunas of the Tertiary of the Coastal Plain of the United 
States. Some of the relations, especially with the Lower Oligocene 
of Mississippi and Alabama, are very interesting and will be made 
use of when the fauna of the Lower Oligocene is published. 

STATIONS AND DATA. 

While at the Tortugas, nearly 50 stations were occupied, and in 
most cases bottom samples were obtained. Of these, 20 were 
selected for detailed study, giving very well the varied conditions 
of the region from the warm, almost stagnant water of the moat at 
Fort Jefferson on Garden Key and the lagoon on Long Key to the 
quiet waters of greater depth, such as Bird Key harbor, the waters 
of the channels among the keys, and the open water outside the 
reefs. An extension into water of 50 or 100 fathoms woidd greatly 
increase the niunber of species, but the present list of species and 
varieties is very fair for such a limited region in shallow water. 
This compares with species from the north coast of Jamaica, 
although the latter represented a very few stations in comparison. 

The accompanying map of the region shows the location of the 
stations given here, and also the data for these stations. 
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BtetioD No. 

4. 1 mile southwest of southern end of Loggerhead Key, old bank of dead coraL May 
16, 1919. 

6. In the moat at Fort Jefferson, on Garden Key, in 4 to 5 feet of water; higher tem- 
perature than outside; muddy bottom. May 17, 1919. (See Tortugas papers 
for general hot, stagnant conditions.) 

8. In the moat at Fort Jefferson, halfway around from the entrance; slightly weedy 

bottom. May 17, 1919. (Much fine material in washing.) 

9. In the lagoon on Long Key, in 6 to 12 inches of water. May 17, 1919. (Water at 

low tide warm to the hand, stagnant.) 
10. Middle of channel, upper end of Southwest Channel, between buoys N4 and 03; 
11 fathoms; bottom temperature 23.2** C; sandy bottom. May 19, 1919. 

12. Between White Shoal and Loggerhead Key; 7 fathoms; bottom temperat\ire 23^ C; 

hard bottom. May 19, 1919. 

13. Between White Shoal and Loggerhead Key; 11 fathoms; bottom of fine sand. May 

19, 1919. 

14. 1 mile northeast of Loggerhead Key; 12 fathoms; bottom of fine sand. May 19, 1919. 

18. Middle Key, bearing due south, Texas Rock bearing due west; 7 fathoms; bottom 

of fine white sand. May 19, 1919. (Many Foraminifera.) 

19. Northeast Key Harbor; 5.75 fathoms; bottom of very fine, whitish sand. May 19, 

1919. (Numerous Foraminifera, mostly MiHolids.) 

20. 0.5 mile northwest of East Key; 7 fathoms; bottom of fine white sand. May 19, 

1919. (Original sample, 120 c. c, washed through 80-mesh, leaving 10 c. c.) 

21. 0.25 mile northwest of East Key; 6 fathoms; bottom of fine white sand. May 19, 

1919. (Original sample, 62 c. c, washed through 80-mesh, leaving 48 c. c.) 

22. 0.5 mile west of Middle Key; 6 fathoms; bottom of fine, white, soft sand. May 19, 

1919. (Original sample 75 c. c, washed through 80-mesh, leaving 30 c. c.) 

23. Between Middle Ground buoy and buoy N8 at north end of White ^oal; 10.5 fath- 

oms; bottom of soft, muddy, white sand. May 19, 1919. (Original sample, 80 
c. 0., washed through 80-m^, leaving 30 c. c.) 

24. 0.5 mile northwest of Loggerhead Key light, inside main reef; 3.5 fathoms; bottom 

of coarse white sand. May 21, 1919. 

27. Between C]rarden Key and Bird Key; 7 fathoms; bottom of soft white sand and mud 

(Drewite). May 22, 1919. (Original sample, 300 c. c, washed through 80-me8h, 
leaving 27 c. c.) 

28. Bird Key Harbor; 4.75 fathoms; bottom of fine white sand. May 22, 1919. (Origi- 

nal sample, 150 c. c, washed through 80-mesh, leaving 30 c. c.) 
30. 1.5 miles south of Bird Key; 2 fathoms; sand in pocket of reef. May 22, 1919. 
37. 1.5 miles due west of Loggerhead Key light; 11 fathoms; bottom of fine sand. May 

24, 1919. 
42. 2 miles west of Loggerhead Key light; 18 fathoms; bottom of sand. May 25, 1919. 

Table 5. 
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Table S-^onHnued, 
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Family ASTRORHIZIDJB. 

Oeiiiis HtlDIA Heron-Allen and Bariand, 1914. 

Iridia dkphana Heron-Allen and Bariand. 

Jridia diaphana HeronrAUen and EarUnd, Trans, Zool. Soo. London, vol. 20, 1914, p. 371, pi. 
36; 1915, p. 607.— Cushman, Proo. U. 8. Nat. Mub., toI. 57, 1920, pp. 153-158, i^. 19 to 21. 

Test attached, composed of an upper convex surface of agglutinated sand- 
grains and a ventral thin, transparent, chitinous layer; periphery of test 
flattened, containing numerous radial canals from central cavity to exterior. 

Diameter of the Tortugas specimens up to 5 mm. 

Attached to various objects there are specimens which are referred 
to this species, described by Heron-Allen and Earland from the 
Eerimba Archipelago, off the eastern coast of Africa. These are 
most usually found attached to the broad leaves of Posidoma^ 
which covers the bottom in shallow water in various places. 

Numerous observations on the living animal were recorded from 
the Tortugas in the paper above referred to (Cushman, 1920). The 
association of unicellular algse with this species has been noted in 
the introduction of this paper. 

Genua HALIPHTSBMA Bowerbank, 1862. 

Haliphyaema advena, new apedes. 

Hai%jhyB9ma iumanofmcgii Moebiiis (not Bowerbank), Maeresfauna Inael Mauritius, 1880, 
p. 72, pi. 1; pi. 2, fig. 1. — ^Heron-Allen and Eariand, Trana. Zool. Soo. London, vol. 20, 
1915, p. 611.— Cushman (in part). Bull. 104, U. S. Nat. Mus., pt. 1, 1918. p. 87. 

Test attached by a spreading base, main body cylindrical, the distal end 
capitular, subspherical, with a radiating mass of acerose sponge-spicules from 
a base of amorphous fine mataial; wall of cylindrical portion of broken 
sponge-spicules arranged generally lengthwise of the column, those of the base 
irregular with numerous sand-grains, tubular body about 10 times as long as 
diameter, the enlarged distal end about twice the diameter of tubular body. 

Length of whole test, exclusive of the spicules of the crown, about 6 mm.; 
diameter of cylindrical body 0.4 mm. 

Specimens including the one here figured were found on the under- 
side^ or in cavities, of worn coral masses on the banks near Long Key. 

This species is interesting in its relations to other already 
described species of 2 genera. From its enlarged base and expanded 
top it is evidently a species of Haliphysemaj differing specifically 
from either H. tumanawiczii Bowerbank or H. ramuloaum Bowerbank. 
It is evidently, from a comparison of the figures, close to or identical 
with the species figured by Moebius from Mauritius. Heron-Allen 
and Earland, at a nearby locality, the Eerimba Archipelago, off the 
eastern coast of Africa, record the species, noting the resemblance 
of their specimens to the figures of Moebius. The specimen I have 
noted from the Caribbean is probably the same. The specimen 
here figured from the Tortugas, in shallow water, is very evidently 
close to the specimens of Moebius. These are different from the 
typical clavate form of H. tumanomcdi Bowerbank from the British 



ASTRORHIZIDAE — IRIDIA; HAUPHTSEMA. 



19 



Isles. There are, therefore, one or more tropical species of the 
form described here in both the Indo-Pacific and the West Indian 
regions. In general it may be said that the faunas of these two 
regions are much more nearly allied than are either of them to the 
fauna of the British Isles. 

In the living specimens which I had under observation it was 
noted that the pseudopodia followed out the spicules of the ''capit- 
ulum" and then off into the water, while others came out appar- 
ently through interstices of the cylindrical part. The pseudopodia 
were all very fine and clear, with few branches and little anastomos- 
ing, as shown by Moebius in his figures. The spicules of the 
"capitulum" were variously placed, some with the point of the 
spicules out, others with a rounded end outward. These spicides 
were usually entire and more or less covered by a film of foreign 
material, evidently brought in by the contracting of the pseudopodia. 
In the specimen figured (fig. 1), an appendage of a copepod had been 
inserted among the spicules and extended out to several times the 
length of the spicules. Moebius (loc. cit., pi. 1, fig. 4) shows a 
specimen with a peculiar body standing up above the spicides. 

In this connection it seems fitting to call attention 
to the observations of Heron-Allen and Earland 
on MaraipeUa cylindrica H. B. Brady (Joum. Roy. 
Micr. Soc, 1912, p. 388). They show there that a 
specimen from the Faroe Channel found by Earland 
had a capitular end very similar to that figured here. 
It may be questioned whether that specimen is really 
"the perfect organism" referred to by the authors, 
or whether it may not have originally had a base 
and been really a species of HaUphyaema. In short, 
is not MarsipeUa cylindrica H. B. Brady really 
Haliphyaema cylindrica (H. B. Brady)? Instead of 
modifying Norman's original description of Marsv- 
peUa to include the capitular head and cylindrical 
body, it seems very probable that a base will later 
be found for the Marsipella cylindrica. The type 
species of Marsipella, M. elangaia Norman, is evi- 
dently a very different organism from M. cylindrica, 
the fusiform shape of Af . eUmgata and the tapering 
necks at either end from a body composed largely 
of sand-grains making it seem in its general relations 
very different from that found by Earland. 

Fio. 1.— Ifalip^yMma ad»ena, new q>6oias. X 25. Showing general out- 
line of specimen, a broad basal portion, slender cylindrical column, and 
capitular "head." The long, projecting body is an appendage of a 
copepod which was used among the usual ^onge spicules. 
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Fami^ UTUOLIDJB. 

G«mM AMM 0BACULITB8 CiMlimaB, If 10. 

AmmolMettXlM roofliMifoniiis CiulmMHi. 

(Plate 1, Figore 1.) 

Eaplojihnomium agohiUnan* H. B. Brady (part, not d'Orbigny), Rep. Yoy. ChattencWt 
Zoology, vol. 9, 1884, pL 82, fig. 23 (not 19 to 21, 28 to 36). 

AwmubaeuliUi reophadfofmu Cimhman, Proo. U. 8. Nat. Mm., vol. 38, 1910, p. 440; BulL 
104, U. 8. Nat. Mus., pt. 2, 1920, p. 67, pi. 13, fig. 6; Proc. U. 8. Nat. Mus., vol. 
69, 1921, p. 49. 

Test elongate, tapering, early portion consisting of a few chambers 
jdanoBpirally coiled and much compressed, making up but a small portion of 
the test, later and by far the larger part uncoiled, forming a straight linear 
smes, circular in transverse section, and progressivdy increasing in size, the 
last-formed one being the largest; chambers fairly distinct; sutures slightly 
depressed; wall composed of angular fragments, smoothly finished; ap^ure 
circular, terminal, simple, occasionally with a slight neck; color usually white 
(Mr gray. 

Length of the Tortugas specimens hardly more than 1 mm. 

This species, which might be expected to be fairly common in 
this shallow-water coral-reef region, has been found to be surpris- 
ingly rare here. Single specimens were obtained at only 2 of the 
20 stations. This seems all the more noteworthy, as it occurs at a 
number of stations in the West Indies, and such conditions as prevail 
in the Tortugas region would seem to be ideal for its development. 

The specimen figured is very typical, showing the early coiled 
portion and the more or less pyriform chambers of the imcoiled 
part, gradually increasing in size toward the end. The only figure 
referred to above from the Challenger Report seems to represent 
this species, which should not be confused with AmmobaciUitea 
aggltUinans (d'Orbigny). 

The species is known also from the Hawaiian Islands and westward 
across the Pacific, at least to the Philippine region. 

Oenos TROCHAMMni A Pulwr and Johm, 1860. 

Trochgrnmina adTeng^ new spedes. 

(Plate 1, Figurce 2 to 4.) 

Test small, composed of about 2.5 volutions, unequally biconvex, the 
dorsal side much more flattened than the ventral, the final whorl composed of 
4 chambers, more or less inflated; sutures slightly depressed; wall composed 
of sand-grains, apparently of quartz, with a considerable amoimt of light 
grasdsh cement; tiie surface rather smooth, whole test umbilicate below; the 
aperture at the inner margin of the final diamber short, rounded, with a 
very slight overhanging lip; color gray. 

Diameter up to 0.45 mm. 

The three stations from which specimens were obtained are all 
within the lagoon, and range from 4.75 to 10.5 fathoms. The 
bottom in all three stations is a fine white sand, mostly of calcareous 
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origin, and the fact that the wall in this species is composed almost 
entirely of quartz grains shows the selective power of the organism. 
A considerable amount of bottom sand must be gone over by the 
animal before a sufficient amount of quartz grains can be obtained 
for the making of the test. The specimens are very uniform in 
size, shape, and general characters, and are to be looked for under 
shaUow-water tropical conditions elsewhere. It differs from the 
species which I have found in the Gulf of Mexico and in the Carib- 
bean in deeper water. 

Oenus CARTERINA H. B. Brady, 1884. 

RokUia Carter (in iwrt). Ann. Mac. Nst. Hist., aer. 4, vol. 20, 1877, p. 470. 
CarUrina H. B. Brady, R«p. Voy. CKaUenger, Zoology, voL 9, 1884. p. 346. — Chapman, 
Tha Foraminifera, 1002, p. 162. 

Test rotalifonn, biconvex, of numerous chambers, those of the dcMsal side 
aU visible, from the ventral side only those of the last-formed coil; umbilicate; 
wan composed of numerous oval spicular bodies, elongate, rounded, or 
pointed at the ends; aperture ventral, opening on the umbilicate area. 

This genus is represented by the single species Carterina apiculotesta 
(Carter). This has been placed with the lituolidse, although the test 
is entirely a secreted one and not dependent on the outside bodies 
for its formation. 

Csrtariiui qiicidotssli ( Csrtu) • 
(Plate 1, Figure 6.) 



•pieuloimla Carter, Ann. Mac. Nat. Hist., aor. 4, yol. 20, 1887, p. 470, pL 16; aer. 
6, vol. 8, 1870, p. 144; aer. 5, vol. 6, 1880, p. 462. 
Cortmna 9piadoimla H. B. Brady, Blep. Yoy- ChaUenom', Zoology, vol. 0, 1884, p. 846, pL 
41, fica. 7 to 10. — Millett, Joum. Boy. Mlor. Soo., 1800, p. 366. — Chapman, Jonrn. 
Linn. Soo., Zool., vol. 28, 1000, p. 184.^adebottom, Mem. Proo. Mandieater 
lit. Phfloa. Soo., 1006, p. 6, pi. 1, fig. la— Heron-Allen and Fariand, Trana. Linn. 
Soo., Zool.. voL 20, 1916, p. 620. 

Test nonnally acUierent, rotaliform, biconvex, the daretl side rounded, 
ventral side slightly rounded, flattened or ccmcave in the central portion, 
umbiUcate, composed of 3 or 4 volutions, the eariier ones regular, the later 
ones becoming irregular; chambers distinct; walls thin, tranduoent, composed 
largely of fusiform calcareous spicules, with a calcareous cement; aperture 
sn^, at tiie umbilical margin of the ventral side of the last-formed chamber, 
witiii a slight lip; color of the centnd pert dark brown, the latef^<»rmed 
portion white. 

Diameter of the Tortugas spedmen 0.50 mm. 

This species, which heretofore has been recorded only from the 
Indo-Paoific region, has occurred as a single specimen from station 
22, in 6 fathoms. The specimen is referred to this species, and is 
composed almost entirely of the peculiar fusiform spicules so char- 
acteristic of this genus. The species seems usually to be attached 
to Halimedaj and it may be much more common in this region than 
the single specimen indicated, if it had been looked for under such 
conditions. 
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There is a tendency to strengthen the very thin test by the build- 
ing of supporting interior walls. In this specimen there is usually 
a single long wall across the chamber, with secondary ones at the 
sides, but on the final chamber there are at least two long walls, 
besides the supplementary ones. The spicular bodies are rather 
uniform in size, on the ventral side running more or less parallel 
to the margin, while on the dorsal side they are more nearly radial. 
The aperture is small, at the ventral border of the chamber, and has 
a slight projecting lip above it, of about the width of two of the 
spicular bodies. Our specimen is very nearly free from any foreign 
material, the spicules being neatly cemented and forming practically 
the entire wall of the test. 

This is one of the interesting finds of the collection, giving an 
Atlantic record for this hitherto Pacific species. It is unknown in 
a fossil condition, and is now known from the Pacific from Funafuti 
(Chapman), the Malay region (Millett), the South Pacific and the 
Gulf of Manaar (Carter), the Gulf of Suez (Brady), the Eerimba 
Archipelago off southeastern Africa (Heron-Allen and Earland), and 
the Mediterranean (Sidebottom). 

Family TEXTULARIIDiB. 

Oenus TBXTULARIA Defrance, 1824. 

TeztoUiit agglutiiuuis d'Orbigny. 

(Plate 1, Figure 6.) 

Texhdana aoolvHnan» d'Orbigny , in De la Sasra, Hist. Fis. Pol. Nat. Cuba, 1839, " Foramina 
ifk^,*' p. 136, pi. 1, figs. 17, 18, 32 to 34. — Cushman, Proo. U. S. Nat. Mus., 
vol. 59, 1921, p. 49, pL 11, figs. 1 to 3. 

Test elongate, tapering from the subacute base to the broadly rounded 
aperteral end; chambers nxmierous, inflated; sutures depressed; in side view 
chamb^is wider than high; wall arenaceous, but rather smoothly finished; 
aperture an elongate, somewhat arched, opening at the inner margin at the 
base of the last-formed chamber; color white. 

Length of the Tortugas specimens up to 1 mm. 

Textularia aggltUinans has occurred at nearly all the Tortugas 
stations, usually in considerable numbers. There seem to be two 
forms of this species — a microspheric form in which the total length 
is greater and the early development commencing with smaller 
chambers, so that the initial end is pointed and tapering, and a 
megalospheric form which is more bluntly pointed at the end, not 
nearly so tapering, shorter, and of fewer chambers. D'Orbigny^s 
specimens were much like those shown in plate 1, figure 6. He 
gives 1 mm. as the length of these specimens. They were from 
Cuba, St. Thomas, Martinique, and Jamaica. I have already 
recorded the species from shallow water from the north coast of 
Jamaica, and it is doubtless common in such habitats in the Gulf 
of Mexico and the Caribbean region. 
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A glance at the figures in the literature referred to this species 
will show that the name has been very loosely used; and many of 
the specimens to which it has been referred are very different from 
the tjrpes. 

TeztttUriA candeiana d'Oxbigiiy. 

(Plate 2, Figuie 2.) 

Textularia eandeiana d'Orbigny, in De la Sagra, Hist. Ha. Pol. Nat. Cuba, 1839, "Forami- 
nif^res," p. 143, pi. 1, figs. 25 to 27. — Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 
1011, p. 12, figs. 14 to 17 (in tert); Proc. U. S. Nat. Mus.. vol. 59, 1921, p. 50, pL 
11, figs. 7, 8. 

Test elongate^ tapering rapidly from a very small pointed initial end to 
the broad, swollen apertursd end; chambers numerous, distinct; sutures 
slightly depre£»ed, oblique; wall arenaceous, early portion especially more or 
less rou^ened; aperture an elongate arched slit at the base of the inner 
margin of the last-formed chamb^, with an overhanging lip; color white. 

Length of the Tortugas specimens 1 mm., or slightly more* 

The Tortugas specimens of this species are much more nearly 
typical than those which I have figured from off the Hawaiian 
Islands and more so than any of the other figures referred to this 
species. The species is common at a number of the stations and 
is easily distinguished from T. agghUinana by the rougher surface, 
lower chambers, and the rapidly increasing breadth and thickness 
toward the apertural end. D'Orbigny originally described it from 
Cuba, Martinique, and St. Thomas, and I have recorded it from 
Jamaica as well as from the Hawaiian Islands and the East Indian 
region. 

Textularia ragoaa Reitsa? 

(Plate 2, Figure 1.) 

There are a very few specimens of a large, stout species, one of 
which is figured here (plate 2, fig. 1). In this species, especially 
in the later-formed portion, the basal part of the chambers is 
excavated, somewhat similar to Textularia rugosa Reuss. This 
species, however, has not been found to be characteristic of the 
West Indies, as it is of the Philippines and the East Indian r^on. 
This material is too scanty to definitely detennine what the relation- 
ships of this form are. The others do not show the reentrants as 
definitely. 

Textularia mayori, new species. 
(Plate 2, Figure 3.) 

Test compressed, increasing rapidly in breadth, initial end rounded, 
apertural end obliquely truncate; surface fairly smooth; chambers rather 
indistinct; sutures slightly depressed; periphery of each ch^nber with an 
elongate, conical, spinose projection, often broken at the tips, those of the 
early portion directed backward, the later ones extending straight outward; 
wall arenaceous, of angular sand-grains with much fine cement; aperture 
very low, elongate, at the inner border of the last-formed chamber, in a 
reentrant of the border, with a thin lip above; color gray. 

Length up to 0.80 mm. 
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This species occurred at 5 stations in the area, usually those of 
greater depths. I have failed to find it in other material from the 
West Indies or Caribbean, although it is a striking form and could 
hardly be overlooked. With its peripheral spines it resembles such 
species as T. carinata d'Orbigny, T. horrida Egger, and T. sagitlula 
Defrance var. fistuloaa H. B. Brady, but is different from any of these. 

It is named in honor of Dr. Alfred G. Mayor, Director of the 
Tortugas Laboratory of the Cam^e Institution of Washington. 

Teztularia floridana, new species. 

(Rate 1, Figure 7.) 

TeaOularia trantveraana Flint (not H. B. Brady), Rep. U. S. Nat. Mus.. 1897 (1809), p. 288. 
pi. 28, fig. 4. 

Test elongate, two to three times as long as wide, much compressedi 
periphery acute, the ends of the chambers forming tubular projections, but 
often broken, showing a truncate or concave area which is hollow; liie initial 
end rather sharply pointed, the apertural end broadly roimded; chambers 
numerous, thickest near the center, increasing somewhat in height toward 
the apertural end; sutures indistinct, slightly S at all depressed; vmll findy 
arenaceous, smooth; aperture small, rounded, at the base of the inner margin 
of the last-formed chamber. 

Length slightly more than 1 mm. 

There is a single specimen of this species from station 42, in 18 
fathoms. It is very typical and like those collected from off 
Florida. From the other records, it is evidently not a species of 
very shallow water, and this may account for its rarity in the 
Tortugas collection. There are records for its occurrence as far 
north as the coast of South Carolina. 

Teztularia conica d^Orbigny. 

(Plate 2, Figure 4.) 

TegehiiariA etmiea (TOrbiany, in De la Sagra, Hist. Fis. PoL Nat. Cuba, 1839, "Forami- 
nif^ree," p. 143, pi. 1, figs. 10, 20.— H. B. Brady, R^. Voy. ChaUenger, Zoolofy. 
▼ol. 0, 1884, p. 365, pi. 43, figs. 13, 14, pi. 113, fig. 1.— Cushman, Proo. U. S. Nat. 
Mus., Tol. 50, 1021, p. 50, pi. 11, figs. 4 to 6. 

Test usually wider than high, triangular in front view, broadly oval in 
end view, slightly compressed, the apex bluntly pointed; chamber compar- 
atively few, distinct; sutures distinct, slightly depressed; wall arenaceous, 
smooth, or slightly roughened; aperture a narrow slit at the base of the 
inner margin of tiie last^ormed chamber, with a slight overhanging Up; 
color gray£h- white. 

Lei^^ of the Tortugas specimens usually less than 1 mm. 

Specimens seem to be very rare in all the Tortugas material 
examined. The original figure given by d'Orbigny is more or less con- 
ventionalized, showing a smooth surface, but otherwise gives the 
general shape fairly well. He recorded it from Cuba and Jamaica, 
and I have had material from the latter locality. It occurs elsewhere 
in the Gulf of Mexico and in the Caribbean. According to the 
records, it seems to be a species of warm, tropical wat^B. 
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Oeaas BIGENXRHIA d'Ortftisiiy, 1826. 

BJgeofdiMi iiodo«ad4 d^Orbigny. 

(Plate 2, Figures 5, 6.) 

BiffmrnvM nodo9QHa d'Orbigny. Ann. Sd. Nat., voL 7, 1826. p. 261, pi. 11, fifiL 0-11; 
ModMat, 1826, No. 67. 

Test composed of two portions, the early textularian biserial portion, 
much compressed, generally triangular in front view, followed by a uniserial 
series, the wall arenaceous, usually of calcareous grains, rather neatly 
cemented; aperture in the early portion Uke that of Textulariay in the uniserial 
portion becoming central, terminal, generally circular; color grayish-white. 

Length of the Tortugas specimens up to 1.5 mm. 

There seem to be two distinct forms in this species, developed in 
the Tortugas collection. The first is Uke that figured by d'Orbigny 
and others, in which the early textularian portion is broad, making 
up in lengtii about one-half of the entire test, followed by 3 or more 
chambers, circular in cross-section, but whose diameter is con- 
siderably less than that of the early portion; the second form (which 
is common in this collection from the Tortugas) has a biserial 
portion, very small, and which may be followed by 6 or more cham- 
bers in a uniserial arrangement, increasing in size as added and 
becoming considerably greater in diameter than the early biserial 
portion. It may be that these represent the first megalospheric and 
the second microspheric form of a single species, both forms usually 
occurring together and the specimens being clearly one or the other 
without intermediate forms. This species is one of the commonest 
in the collection, and it seems strange that d'Orbigny had nothing 
in his Cuban monograph which can be definitely referred to this 
q)ecie8. 

Oemit BOUVmA d'Oibigay, 1839. 
BoUfina pnlcfaella (d'OrMgny). 
(Plate 1, FiguroB 8, 9.) 

aaanm vMiMa d'Orbigny. in De U Sagra, Hist. Fia. Pol. Nat. Cuba, 1830. "Forami- 

niftres." p. 150. pi. 1. figs. 23, 24. 
Botmifia eottata Qote (not d'Orbigny). Syenak. Yet. Akad. Handl., vol. 10. no. 4. 1888, 

p. 71. pi. 4, figi. 120 to 132. 
BoUnna caribaa Oote (not d'Orbigny). Bull. Mus. Comp. ZoOL, voL 20. 1808, p. 48. 

Test rhomboid in front view, graduaUy increasing in width from the 
subacute base, the last-formed two chunbers making the maximum width; 
chambers numerous, distinct; sutures slightly depressed, oblique, the outer 
angle of each chamber ending in a spinose point; wall ornamented by long- 
itudinid costs, each ending at the peripheral angle of the chamber in a slight 
projecting spine; wall thm and translucent; aperture elongate, extendSng 
from the base of the inner margin of the chamber to tlie distal point of the 
last-formed chamber, usually with a slight elevated Up. 

Length up to 0.4 mm. 

From a study of the Tortugas specimens it seems probable %hh% 
they are the same as that described by d^Orbigny as Sagrina pu^ 
ehdla. In the front view in the original figures the margin of each 



26 SHALLOW-WATER FORAMINIFERA OP TORTUGAS REGION. 

chamber is opposite the peripheral angles, as in our specimens, and 
the longitudinal costse are similar, over the projecting point at the 
basal angle. Our specimens, however, are more compressed than 
that figured by d'Orbigny in end view and have an entirely diflferent 
aperture. D'Orbigny shows a small, rounded aperture with a pro- 
jecting neck at the upper end of the last-formed chamber. In the 
Tortugas specimens they all have a much elongated aperture, ex- 
tending from the inner margin to the upper limit of the chamber, 
and at each point there is a projection of the lip at the outer end of 
the aperture itself. This might easily be mistaken for the character 
as figured by d'Orbigny if not carefully examined from the apertural 
end. D'Orbigny's dimensions, 0.5 nun., are closely approximate to 
that of these specimens from the Tortugas. His original specimens 
were from the shore sands of Cuba, St. Thomas, and Jamaica. GoSs 
evidently had this species from the Caribbean, referring it first to 
B. costata and later to B. cariboBa. It seems to be fairly common in 
the Tortugas region, as it has occurred at 6 of the stations. 

Bolivina compacta (Sidebottom). 

(Plate 1, Figure 10.) 

Bolinna rdfmsta H. B. Brady var. eompacta Sidebottom, Mem. Proc. Manchester lit. 

Philos. Soo., vol. 49, No. 5, 1905, p. 15, pi. 3, fi«. 7. 
Bdwina compada Cuahman, Bull. 71, U. S. Nat. Mub., pt. 2, 1911, p. 36, fi«. 58 (in tert). 

Test elongate, tapering, periphery rounded, initial end bluntly pointed, 
apertural end obliquely rounded; chambers numerous, somewhat inflated; 
sutures very slightly depressed, not very distinct; wall ornamented by a 
series of large coarse punctflB, somewhat irregularly arranged, those of the 
last-formed chambers finer and more numerous; aperture elongate, extending 
from the base of the inner margin of the last-formed chamber to the highest 
point of the chamber; color white. 

Length of the Tortugas specimens 0.6 mm. 

Specimens of this species are extremely rare, a single typical 
specimen occurring at station 20 in 7 fathoms and another less typ^ 
ical specimen from station 22 in 6 fathoms. Sidebottom originally 
described this as a variety of Bolivina rohusta from the Mediterranean, 
and I have referred to it specimens from the tropical Pacific. 

Bolivina limbata H. B. Brady Tir. costulata, n. Tar. 

(Plate 3, Figure 8.) 

Variety diflfering from the typical form of the species mainly 'm the addition 
of longitudinal costse, usually few in. number, and near the base of the test. 
The specimens are abnost invariably somewhat twisted as in the typical. 

Length of largest specimen 0.75 nmi. 

All of the Tortugas specimens seem to be of this variety. The 
typical form of the species does not seem to be common in the At- 
lantic, the only records I have had being from oflf the coast of South 
America. This species, however, is fairly common in the Tortugas 
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region as represented by this variety, and it may be found to be 
common in the shallower waters of the tropical Atlantic. 

BoUvina mayoriy new species. 
(Plate 8, Figures 5, 6.) 

Test elongate, somewhat compressed, of nearly miiform width, except in 
the extreme young; chambers numerous,' distinct; sutures depressed; wall 
thin, translucent, coarsely punctate, especially in the young; chambers in 
the later portion extending clear across the test, the last-formed chamber in 
the adults forming the entire width of the test and usually of a less diameter 
than the preceding; the wall smooth, except in the early portion, which has 
a few longitudinal cost®; aperture in the sidult terminal, dongate, extending 
nearly acrc^ the peripheral end of the last-formed chamber with a slight 
projecting lip. 

Length up to 0.86 mm. 

This species most nearly resembles B. porrecta H. B. Brady, but 
differs in the more attenuate form and the ornamentation of the 
early portion. The pimctations over a large part of the surface are 
arranged in longitudinal lines. In old-age specimens the diameter of 
the test is considerably less in the last-formed chamber than at the 
maximum width of the preceding chambers. The aperture would 
place this species in the subgenus Bifarina. It has occurred at 
nearly half the stations, but not in any considerable numbers. 

These specimens resemble very much Brady's figure in the Chal- 
lenger Report (plate 53, fig. 14), which he refers to BoKvina nobUia 
Hantken. A comparison of these with Hantken's original figures 
shows that the two are probably different species. Brady's speci- 
mens were all from the South Pacific, and our specimens from the 
Tortugas are probably identical or very closely related to those of 
the South Pacific. 

BoliviiiA striatuU, new species. 
(Plate 3, Figure 10.) 

Test elongate, gradually tapering from the somewhat rounded initial end 
to the broad apertural end; chambers niunerous, distinct, slightly inflated; 
Butiu'es very sUghtly depressed ; early portion of the test less compressed than 
the adult, the peripheral margin rounded in the young, sharply smgled in the 
adult, early portion of the test with niunerous longitudinal striations occupy- 
ing about half the length of the test, following the chambers with a very 
fine reticulate pattern, the final chambers being smooth, hiurdiy punctate. 

Length 0.35 mm. 

This species is peculiar in the three different stages of ornamenta- 
tion and the development of the test. The early portion is more or 
less rounded, with numerous fine longitudinal cost®, followed by a 
few more compressed chambers, the surface of which has a very fine 
reticulate pattern, not seeming to be raised from the surface of the 
test and yet distinct with a considerable magnification. The last- 



28 SHALLOW-WATER FORAMINIFERA OF TORTUQAS BEQION. 

formed chambers are still more compressed, with a sharp edge, aad 
are composed of clear, transparent shell material, the wall being not 
even punctate over a large part of the surface. 

BoUfina ihomboidaUs (MiUett). 

Textularia fkomboidaUa MiU«tt, Joum. Roy. Micr. Soo., 1899, p. 559, pL 7, fig. 4.— Side- 
bottom, Mem. Proo. Manclieeter Lit. Philoe. Soo., vol. 49, 1905, No. 5, p. 8, pi. 2. fig. 2. 

Test generally triangular in front view, increasing in breadth from the 
rather bluntly pointed initial end to the broad apertural end, which is obUque ; 
chambers numerous, distinct, obUquely placed, so that the test in end view, 
instead ci haying the sides at right angles to one another, has them more or 
less obUque, giving a rhomboid ^pe to the test in end view; wall translucent , 
coarsely punctate; aperture a low sUt at the base of the inner margin of the 
last-formed chamber within a retotrant of the margin; color white. 

Length of the Tortugas specimens 0.40 mm. 

This is from station 28, in Bird Key Harbor, in 4.75 fathoms. This 
q)ecies was described by Millett under the genus Textularia from 
the Malay Archipelago, and he gives also ChaUenger station 185, off 
Raine Island, and other localities in Torres Strait, and also the 
.£gean Sea. Sidebottom's specimens were from the Mediterranean, 
This single Tortugas specimen is very similar to that figured by 
Millett. It has not previously been recorded from the Atlantic, but 
should be looked for further in the West Indian region. 

« 

Oenas VBRNSmLINA d'Ortdgiiy, 1S40. 

Vemeoilliia tpiniiloM Retits. 

(Plate 3, Figure 11.) 

VmmmSLvM tpimtUma Reuas. Dankiohr. Akad. Wlai. Yfkm, vol. 1, I860, p. 874. pi. 47, fig. 12. — 
Egter, Neues Jahrb., 1857, p. 292, pL 0, figs. 17, 18.— H. B. Brady, Rep. Voy. 
ChaUenger, Zoology, vol. 0, 1884, p. 884, pi. 47, figs. 1 to 3.— H. B. Brady, Parkar, 
and Jones, Trana. SSool. Soo. London, vol. 12, 1888, p. 210, pi. 42, fig. 16 (not fig, 
14). — ^Wright, Proc. Roy. Iriah Acad., aer. 3, vol. 1, 1801, p. 472. — Chj^unan, 
Joum. Linn. Soo. ZooL, voL 28, 1900 (1902). p. 186.— Millet, Joum. Roy. Bdior. 
Soc., 1900, p. 11. — Sidebottom, Mem. Proc. Manchester Lit. PhUos. Soc., voL 49» 
No. 6, 1905, p. 10, pi. 2, fig. 5. — ^Rhumbler, 2Sool. Jahrb., Abth. Syst., vol. 24, 1900, 
p. 51, pi. 5, fig. 63. — ^Bagg, Proc. U. S. Nat. Mua., vol. 34, 1908, p. 132. — Cuahman, 
Bull. 71, U. S. Nat. Mua., pt. 2, 1911, p. 66, fig. 88 (in tert).— Heron-Allen and 
Eariand, Trane. Zool. Soc. London, vol. 20, 1916, p. 631. — Cuahman, Camesie Inal. 
Waah., Pub. 291, 1919, p. 34; Pm>c. U. S. Nat. Mus., vol. 69, 1921, p. 61. 

Test pyramidal, triangular in transverse section, the sides flat and slightly 
concave, the initial end sharply pointed, thence gradually tapering to the 
greatest width, which is somewhat below the apertural end. periphery angled, 
sometimes spinose, the initial end sometimes with a snort apic»Ed spine; 
chambers numerous, distinct; sutures slightly if at all depressed; wall smooth, 
punctate, the punctations often largest and most numerous near the borders 
of each chamber; the aperture at the inner margin of the last-formed chambv • 

Length of the Tortugas specimens usually not exceeding 0.5 mm. 

The q)eae8 is not common in the region, but has occurred at 7 
of the 20 stations. It is a common species in comparatively shallow 
water in tropical regions. 
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0«iiiit VALVULINA d*QfWgiiy, 1826. 
Valmlina ofMoiaiut d*OMtfaj. 

(Plate 2, Figures 7, 8.) 

Vaimdiaa onedciana d'Orbigny, in De la Sagra, Hist. Fli. Pbl. Nat. Cuba, 1830. "Forami- 
nii^res,** p. 103, pi. 2, figB. 21, 22.— Oiahmma, Proe. U. 8. Nat. Mm., vol. 5(l» 
1021, p. 61, pL 11. fifiL 11 to 14. 

ailUM Cuibmaii (in part), Carnegie Inet. Waeh., Pub. 213, 1018, p. 271. et aeq. 



Test pyramidal, triangular in transverse section, initial end pointed, 
apertural end broadly rounded, triserial; chambers numerous, fairly distinct; 
sutures slightly depressed; wall rather coarsely arenaceous, somewhat rou^- 
ened : aperture at the base of ibe inner margin cS ibe last^cMrmed chamber, 
small, oval or eOiptical, with a i^ojecting lip extending out over it, forming in 
a reentrant a considerable chatmel leading into an umbilical area; color white. 

Length of the Tortugas specimens up to I nmu 

Except for the above reference, this species has been allowed to 
lapse since its original description. It was found to be fairly com- 
m(m in shallow-water material from tiie nortii coast of Jamaica and 
occurs elsewhere in the West Indian region. In Publication 213 of 
the Carnegie Institution of Washington I have referred to this m 
Vememlina affixa, from the Bahamas and from various points off the 
coast of florida, mostly in shallow water. It is evidently one of the 
characteristic species of the West Indian region in shallow water. 
The tyi>e figures of d'Orbigny were somewhat conventionalized and 
smooth, but otherwise fit this species exceedingly well and there 
seems to be no doubt that this is the species that d'Orbigny had. 

It is very probable that this is the same species as that described 
by Chapman as Valmdina davidiana from the Funafuti Atoll, EUice 
Idands. As far as the Tortugas collection shows, it occurs only at 
the shallowest stations, the de^)est record being 5.75 fathoms. The 
species is heavily walled and can therefore withstand rougher con- 
ditions of shallow water than can other more delicate ones, and 
may account for its greater abundance in such situations. 

Oemit CLAVULINA d'0fl>icn7, 1826. 
CUTnUna tricaxinata d'Ortricny. 

(FUite 3/Figure 3.) 



ClmuHm tneorinaia d'OrUgny, in De U Sagra. Hist. Fie. Pol. Nat. Cuba, 1839, "Formmi- 
niftras," p. 11, pi. 2, fige. 16 to 18.— CuBhman, Proo. U. S. Nat. Mus., toL 66, 1681, 
p. 62, pi. 12, fifik 1. 2. 

Test elongate, early portion trismal, later portion, which forms a laige 
part of the test, unisarial, triangular in transverse section; chambers numer- 
ous, distinct, the an^es of the chambers extending back over the preceding 
(mes, the sides being somewhat concave at the base; sutures depressed, 
usually distinct, except in ihe early portion; wall coarsely arenaceous, but 
smoothly finished, calcareous; aperture circular, terminal, central, dften with 
a distinct, straight, simple tooth; color white. 

Length of the Tortugas specimens up to 1.5 mm. 
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As I have already noted in a previous paper on the Jamaican col- 
lection (Proc. U. S. Nat. Mus., vol. 69, 1921, p. 52), d'Orbigny's 
name of ClatruMna tricarincUa should be used for the West Indian 
material. A study of the Tortugas collection more strongly confirms 
this view. Specimens are very constant in their characters and agree 
very closely with the original figure and description given by d'Or- 
bigny, and imdoubtedly the specimens referred from this region by 
various authors to Clatmlina angularia d'Orbigny should be really 
C. tricarincUa d'Orbigny. It is evidently the same as the species of 
the tropical Pacific, and probably those of the Mediterranean are 
Clavulina angtdaria d'Orbigny. It has occurred at numerous sta- 
tions, but never in great abimdance, so far as the collection shows. 

CUvuliiiA ip.? 
(Plate 3, Figure 4.) 

There is a single specimen from station 9 in very shallow water 
(6 inches to 1 foot) from the lagoon on Long Key, which seems to 
di£fer from any of the other specimens of this genus obtained in this 
area. A reference to the figure (pi. 3, fig. 4) will show that the early 
portion is triserial and definitely triangular in transverse section, the 
uniserial portion being circular throughout. It may be an aberrant 
form of Clavidina tricarinata d'Orbigny. 

CUthUoa nodosaria d'0fl>icn7. 

(Plate 8, Figures 1, 2.) 

ChmJina nodomtria d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1889, "Fonmi- 
nif^ref," p. 110. pi. 2, figs. 19, 20.— Cuahmaa, Proo. U. S. Nat. Mus., vol. 69, 1921, 
p. 53, pi. 12, fi«. 8. 

Test small, elongate, tapering, the early portion triserial, later uniserial, 
the uniserial chambers typically more or less rounded, especially the later 
ones; chambers distinct, inflated; sutures depressed; wall finely arenaceous, 
composed of tnmslucent grains, with a small amount of cement, smooth: 
aperture circular, with a simple tooth, usually projecting above the level of 
the aperture; color yellowish- or brownish-white. 

Length of the Tortugas specimens up to 0.76 mm. 

This species seems to be very distinct from C tricarinata, not only 
in its size, but also in the more rounded chambers, and especially 
in the characters of the wall, which in C. tricarinata are thick and 
heavy, with much cement and opaque; those of C. nodoaaria being 
very thin, with little cement and trwslucent. D'Orbigny's original 
specimens were from Cuba and Martinique, and I have already re- 
corded it from the north coast of Jamaica. In the Tortugas collec- 
tion it has been found at a number of stations in considerable num- 
bers and I have recorded it elsewhere off the coast of Florida. It is 
a small, delicate species, hardly to be confused with any of the 
others of the genus. 
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• Oenas BUUMINOIDBS CiuhmAn, 1911. 

Bulimlnoides williamsoiiiaiui (H. B. Bnuly). 

(Rate 3, Figure 7.) 

BuUmina wiaiammmiana H. B. Brady, Quart. Joum. Mior. Soo., vol. 21, 1881, p. 66; R«p. 

Yoy. CKattmHfer, Zoclogy, vol. 9, 1884, p. 408, pi. 61, fiffi. 16, 17.— Millett, Joum. 

Roy. Mior. Soc., 1900, p. 279, pi. 2. fig. 8.— Bagg, Proo. U. S. Nat. Mus., vol 34, 1908, 

p. 136.— Heron-Allen and Earland, Trans. Zool. Soo. London, vol. 20, 1916, p. 641. 
BuUminoide$ wiUiam^amana Cuehman, Bull. 71, U. 8. Nat. Mus., part 2, 1911, p. 90, fig. 

144 (in text). 

Test elongate, Bubcylindricaly composed of numerous chambers which are 
not distinct from the outside, the main ornamentation of the surface con- 
sisting of longitudinal costse, usually somewhat spirally twisted, running from 
the initial end to the aperture; the aperture itself roimded, in the center of 
the oblique, apertural face; the costs of the surface running in to the center, 
making a radiate pattern about the aperture itself; color white. 

Length of the Tortugas specimen 0.4 mm. 

This species is one of the ''finds" of the Tortugas collection. It 
has not previously been recorded from the Atlantic. So far as known, 
its distribution has been from shallow water of the Indo-Pacific 
region. Brady, in the Challenger Report, gave seven localities for 
this, as follows: 'Tort Stephens and Port Jackson, New South 
Wales, 2-10 fathoms; off Levnka, Fiji, 12 fathoms; off the New 
Hebrides, 125 fathoms; Torres Strait, 155 fathoms; Humboldt Bay, 
Papua, 37 fathoms; Nares Harbour, Admiralty Islands, 17 fathoms." 
MUlett's specimens came from two stations in the Malay region. 
Bagg recorded this species from a single Albatroaa station, H4694, in 
865 fathoms, off the Hawaiian Islands, and in 1911 I added another 
station, H2922, in 268 fathoms, off the same Islands. The other 
record is from the Kerimba Archipelago, off the eastern coast of 
Africa, where Heron-Allen and Earland recorded it. Its natural 
habitat is evidently in comparatively shallow water in tropical seas. 
It is a small species and one that is apt to be overlooked, and it may 
be fairly common in the Caribbean and the Gulf of Mexico, although 
it was certainly rare in the Tortugas region. 

Oenas VntGULINA d'Ortftisiiy, 1826. 

Yifguliiui punctata d'Orbigny. 

(Plate 3, Figure 9.) 

Vvrg^Uta punctata d'OrUgny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1830, "Forami- 
niAres," p. 139, pi. 1, figs. 35, 36.— Cuahman, Proc. U. S. Nat. Mus., voL M, 
1921. p. 62. pi. 11, fig. 16. 

Vurgulina M^uammoM Cushinaii.(iiot d'Orbigny, 1826), Carnegie Inst. Wash. Pub. 213, 1918, 
p. 284. 

Test elongate, fusiform, broadest near the middle, the initial end bluntly 
pointed, composed of numerous chambers, the earliest few triserial, those of 
the adult portion irregularly biserial; chambers somewhat inflated; sutures 
slightly depressed, distinct; wall smooth, pimctate, especially in the earlier 
portion, the later chambers being usually clear, except for punctations near 
the lower edge; aperture elongate, connecting with the previous aperture by 
a tubular connection; color white. 

Length of the Tortugas specimens rarely exceeding 0.6 mm. 
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This species, which was originally described by d'Orbigny in his 
Cuban monograph and recorded by him from Cuba and Jamaica, 
I found also at Montego Bay, Jamaica. 

In the Tortugas collection this is a very abundant species, and fits 
remarkably well the figure and description given by d'Orbigny. 
The triserial portion is limited to the very eariiest development, and 
except for the slight irregularity in the arrangement of the chambers, 
the later portion might easily be taken for a BoKvirui. It is probably 
widely distributed in the Gulf of Mexico and the Caribbean regions 
in similar habitats. In spite of the numerous specimens, it shows 
remarkably little variation. 

Family LAGBNIDiB. 

Oenas NODOSARIA Lonarck, 1812. 

Nodosaria (GlanduUna) rotimdata (Renss). 

(Plate 4, Figure 1.) 

CRanMina rokindaia Reoas, Denksehr. Akad. Wiss. Wien, vol. 1. 1^0, p. 300, pi. 40, flg. 2. 

Nodomria (CflandiUina) roiundata H. B. Brady, Rep. Voy. ChaXUnger, SSoology, vol. 9, 1884, 
p. 491, pi. 81, figB. 17 to 19.— Flint, Ann. Rep. U. S. Nat. Mus., 1897 (1899), p. 
308, pi. 64, fig. 5. — Millett, Joum. Roy. Micr. Soo., 1902, p. 610. — Cinbtnaii* 
BulL 71, U. S. Nat. Mus., pt. 3, 1913, p. 47, pi. 28, fig. 0. 

Test oval or subovate, broadest in the middle, composed of few chamb^B, 
apical end broadly rounded, without spines, apertural end more elongate, 
aperture with radiate lines about the margin; last-formed chamber occupying 
)(me*half or more of the visible test. 

Length <A the Tortugas specimens 0.8 mm. 

The species occurred at but one station and as a single specimen. 
This is very typical, as shown (plate 4, fig. 1). 

Nodosaria sp.? 

(Plate 4, Figure 2.) 

There is a single two-chambered specimen of a costate species, 
which is evidently the young, possibly of Nodosaria vertebral'U 
(Batsch). A figure of this is given (plate 4, fig. 2). In its general 
characters it may be compared to the two-chambered specimen 
figured by d'Orbigny (in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ^'Foraminif^res," plate 1, figs. 8 to 10), which he named 
Nodosaria cateshyi. There are no adult specimens, so it is impossible 
to determine to what species this should belong. 

Gentis CRISTELLARIA Lonarck, 1812. 

Crist^Afia ip.? 

(Plate 4, Figure 3.) 

The specimen figured (pi. 4, fig. 3) is the only one of its genus found 
in the collection from the Tortugas region. It is few-chambered 
and small; therefore may be a young, rather than an adult, specimen, 
and as such I hesitate to place it definitely under any spcxdfic name. 
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0«iiiit lK>LYM01tPmNA d*OMpxf, 1826. 

P* J J f **ff*»fa** f6giiui H* B« Btwiff Pifkcfi md Jonos* 

(Plate 4, Figares 6, 6.) 

Polymorjphina rtgina H. B. Brady, Parker, and Jrnies, Trans. Linn. 8o«. London, voL 27, 
1870. p. 241, pL 41, fi«B. 82 a, 6.— H. B. Brady. Rep. Voy. Chattemgm', Zoolocy, 
vol. 9, 1884, p. 671, pi. 73, figa. 11 to 18.— Egfer, Abh. kta. bay. Akad. Wisi. 
Mtinehen, CI. II, vol. 18, 1893, p. 310, pi. 9, figa. 46, 60, 61.— MOlett, Joum. Roy. 
Mier. 6oo., 1003, p. 266.— Chapman, Joum. Quekett Mior. Club, 1907, p. 132, 
pi. 10, fig. 4. — ^Bagg* Pn>o. U. S. Nat. Mus., vol. 84, 1908, p. 139. — Chapman, 
Proe. Roy. 800. Victoria, toL 22, 1910, p. 281.— Cushman, BuH. 71, U. S. Nat. 
Mua., pt. 8, 1913, p. 91, pL 41, figa. 6, 7. — ^Heron-AUen and Earland, Trans. Linn. 
Soo. Zool., vol. 20, 1916, p. 673. — Cushman, Proc. U. S. Nat. Mua., voL 66, 1919, 
p. 619. 

Test fusiform; chambers several^ inflated, with deep sutures; wall orna- 
mented with elongate, coarse costs, usually not broken on the individual 
chambers; aperture radiate, produced. 

Length of the Tortugas specimens not exceeding 0.76 mm. 

Almost all the records for this species seem to be from the Indo- 
Pacific regioDi but there is a considerable development o( specimens 
in the region of the Tortugas which may be ref ^red to this (q)edes. 
It has been recorded in the fossil state from the Miocene and Oligo- 
cene in the Coastal Plain of the United States. It is evidently one 
of those species, related to the present fauna of the Indo-Padfic, 
which has existed in this region of the Gulf of Mexico since Oligo- 
cene time with little change. 

Poljaiofplifcui pulchdla (d'Ofbigaj). 
(Plate 4, F^uiw 7, 8.) 

OMiiMm pmlMOa d'Orbigny, in De la Sacra. HIat Pla. FdL Hkt. Cuba, 18S9, "Forami- 

niArea," p. 129, pi. 3, figa. 4 to 6. 
PotymcfjiMna pukhdla H. B. Brady, Parkar, and Jonai, IVana. Unn. 800. London, voL 27, 

1870, p. 239, pL 41, fifiL 28 a, 6. 

Test elongate, fusiform, somewhat compressed, both ends acute; chambers 
few; sutures distinct, slightly depressed; wall tranducent, with numerous 
longitudinal costs; aperture slij^tly extended, radiate. 

Length cS the Tortugas iq)ecimens up to 0.76 mm. 

This is one of the species described by d'Orbigny from the shore 
sands of Cuba and Martinique, and except for the reference given 
by Brady, Parker, and Jones, who copied d'Orbigny's figure, little 
has been known about the species. Very excellent specimens, which 
agree well with d'Orbigny's original figures, as a comparison will 
show (plate 4, figs. 7 and 8), were found at several of the stations in 
the Tortugas region. It is a beautiful species with its clear shell 
wall and very ddicate longitudinal cost®, and can hardly be taken 
for any other when once seen. 
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PdlymorphinA gtbha d'Orbigny. 

(Plate 4, Figure 9.) 

"Polymorphina Suboordifonnia vel Ovifonnia" Soldani, Testaoeographia, yol. 1, pt. 2, 

1791, p. 114, vol. 113, figs, sf, C, etc. 
Pctymarphina {QMndina) gMa d'Orbigny, Ann. Sd. Nat., yol. 7, 1826, p. 226, No. 20; Mo- 

dMes, 1826, No. 63.— Egger, Neues Jahrb. fOr Min., 1857, p. 288, pi. 13, figs. 1 to 4. 
Polymorjihina gibba H. B. Brady, Parker, and Jones (part). Trans. Linn. Soo. London^ 

vol. 27, 1870, p. 216, pi. 39, figs. 2 a to d.— H. B. Brady, Rep. Voy. ChaUenger, 

Zoology, vol. 9, 1884, p. 561, pi. 71, figs. 12 a, 6.— Cushman, Bull. 71, U. 8. Nat. 

Mus., pt. 3, 1913, p. 85, pi. 41, fig. 4. 

Test rotund, front view nearly circular, end view broadly oval; visible 
chambers few, broad; sutures slightly excavated; wall smooth; aperture 
somewhat produced. 

Length of the Tortugas specimens not over 0.5 mm. 

There are single specimens from two stations which may be re- 
ferred to this species. 

Pdymor^hJna laciea (Walker and Jacob) var. 
(Plate 4, Figans 10, 11.) 

There are a few specimens of a small rounded form with a slightly 
roughened surface which I have referred to this species. They are 
not typical, however, the rough surface seeming to be constant, and 
one of the specimens which is here figured (plate 4, fig. 10) is attached 
to a calcareous fragment by slight stolon-like processes. 

Polymorphina ip.? 
(Plate 4, Figure 4.) 

There is a single specimen which is here figured (plate 4, fig. 4), 
with a smooth surface, generally fusiform shape, and few-chambered, 
which, in the absence of further material, I have not wished to place 
under a specific name. 

Polyxnorphiiia ip. 
(Plate 5, Figure 1.) 

The specimen figured (plate 5, fig. 1) may possibly be related to 
the preceding and may be only an irregular specimen. Under these 
conditions it does not seem warranted that this should be placed 
under a definite name. 

Oenas UVIOERINA d'Orbigiiy, 1826. 

Uvigerina angnloaa WilHamsftn. 

(Plate 5, Figures 3, 4.) 

There are a few specimens which can be referred to this species. 
They are small, and, as shown by the specimen figured (plate 5, 
fig. 4), there is a tendency in the later development for the chambers 
to become more remote than in the early development. At the same 
time, the characteristic ornamentation of longitudinal costse seems 
to be lacking in these last-formed chambers. The specimens are 
all small, not exceeding 0.5 noim. in length. 
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Genus SIPHOGBNERINA Schlumb«rger, 1883. 
Siphogenerina advena, new ipedee. 
(Plate 5, Figure 2.) 

Test elongate, somewhat compressed, early portion either triserial or 
biserial ; later portion, which makes up the larger portion of the test, uniserial ; 
chambers numerous, distinct, inflated; sutures somewhat depressed, the 
early portion and a part of the uniserial portion with fine, longitudinal costsB, 
more or less broken, followed by 2 or 3 chambers slightly spinose, after 
which the remaining chambers are smooth and very finely pimctate; aperture 
dliptical, each one connecting with the preceding by an intenial funnel- 
shaped tube. 

Length up to 0.65 mm. 

This is a very small, delicate species, but very characteristic and 
constant in form and ornamentation. It is unlike any of the de- 
scribed species and is probably characteristic of this general region, 
as it was found at a considerable number of stations in the area. 

Siphogenerina raphantis (Parker and Jones). 
(Plate 5, Figure 5.) 

Utioerina {Sagnna) ravhamu Parker and Jones, Phllos. Tram., vol. 165, 1866, p. 864, i»L 

18, figB. 16, 17. 
Saorina rapfiamu H. B. Brady, R^. Yoy. Challenger, Zoology, vol. 0, 1884, p. 686, pi. 76, 

figB. 21 to 24. — Millett, Joum. Roy. Mior. Soo., 1903, p. 272. — Chapmmn, Joum. 

Linn. Soe. Zoology, vol. 30, 1910, p. 416. 
Sirhoo^nerina {Sagnna) rapfianue Egger, Abh. k5n. bay. Akad. WIsb. Mtinohen, CI. II, 

vol. 18, 1893, p. 317, pi. 9, fig. 36. 
Sipfiogenerina raphanue CuBhman, Bull. 71, U. S. Nat. Mub., part 3, 1913, p. 106, pi. 46, 

figB. 1 to 6. 
8ii)hogenerina eaeiaia Sohlumberger, Feuille dee Jeunes Naturalistes, ann. 13, 1883, p. 118, 

fig. 13. 

Test elongate, cylindrical, or tapering, chambers of the uniserial portion 
broader than long; surface marked by several rather widely separated, well- 
developed costs, each extending nearly the length of the test and not affected 
by the sutures; aperture typically with a short tubular neck and wellndeveloped 
flaring lip. 

Length of the longest Tortugas specimens 1 mm. 

A single fine, large, tjrpical specimen occurred at station 14 in 12 
fathoms, on the outside of the group off Loggerhead Key. There is 
another small, poorly developed specimen from station 28, in Bird 
Key Harbor, 4.75 fathoms. 

Family GLOBIGERINIDiB. 

Oeniis OLOBIOERINA d'OrMgny, 1826. 

(MoUgerina bulloides d'Orbigny. 

CRobigerina hulUridee d'OrUgny, Ann. Sd. Nat., vol. 7. 1826, p. 277. No. 1; ModMat, 1826. 

Not. 17, 76. 
Oldbigerma Hphonifera d'Orbigny, in Da la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, "Forami- 

niftree," p. 83, pi. 4, figs. 15 to 18. 

This very widely spread species has occurred at only two stations 
in the bottom material of the Tortugas collection and was obtained 
very rarely in the surface tows made off Loggerhead Key. It is not 
nearly so common as the following species. 
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GlobifMiiyi *^aflateralis fi. B. Bn^ w. 

There is a single broken specimen which suggests the variety tnvo- 
luta Cushman, which I have described from the Philippine region. It 
is, however, too broken to be positively identified. 

An interesting thing about the specimen, however, is that while 
the later chambers are smooth, those of the early coils, which are 
exposed in the breaking of the specimen, ehow long spines still 
attached. 

Globiforiiui diUoiUdi d'Oftricny. 
(Plate 6, Figures 8, 9.) 

CfUMgtrina Aitoiirm d*0rUgiiy. in De U 8i«r% Hl«t. Fb. Pol. N«t Oiiba, 1830. "^nuni- 
niftres/' p. 84, pi. 4, figB. 19 to 21.— H. B. Brady, Rep. Voy. ChaUmioer, Zoology, 
vol. 9, 1884, p. 601, pi. 81. figs. 1 a to e.— Cuahman, Bull. 7l. U. 8. Nat. Moft.* 
pt. 4, 1914. p. 8; Proe. U. 8. Nat. Mua.. vol. 59, 1991, p. 66, pi. 13, fig. 7. 

Test rotaliform, generally rounded, very convex on the ventral side, the 
last coil usually consisting of 6 chambers; chambers gradually increasing in 
sise, the later ones much mflated; sutures depressed; aperture single, on the 
inner margin of the last-formed chamber in the umbOicate area; color white. 

Length <tf the Tortugas spedmens 0.6 mm. 

^)eoim^[is occurred only at the deeper-water station off Logger- 
head Key Light, in 18 fathoms, and were not noticed in the tow net. 
D'Orbigny originally described this species from Cuba and recorded 
it also from Martinique and Guadeloupe. I have recorded it from 
Montego Bay and Runaway Bay, on the north coast o( Jamaica. 
It seems to be widely distributed in deep water. 

(Hdbigeriiui rubra d*Oibiciiy. 

(Pbite 14, Figiim 1, 2.) 

OUbioerina nAra d'Orbigny, in De U Sagra, ffitt. TIb, P6l. Nat. Cuba, 1839, "Forami- 
nii^rw," p. 82, pi. 4, figs. 13 to 14. 

Test composed of several inflated chambers arranged in an elongate 
trochoid spire of about 3 volutions, each with 3 chambers; walls reticuUte. 
with spines in pelagic spedmens; aperture an arched opening at the umbiUoiu 
border of the chamber, and in the later chambers this is supplemented by 
two or more nearly circular openings on the upper border c^ the chambcor 
near its connection with the preceding chambers; color of ihe early chambers, 
sometimes of all the chambers, pink. 

Length of the Tortugas specimens about 0.75 mm.; diameter slightly less. 

D'Orbigny described this species from shore sands of Cuba, record- 
ing it also from Jamaica, Guadeloupe, and Martinique. I recorded 
the species from shallow water off the north coast of Jamaica (Proc. 
U. S. Nat. Mus., vol. 59, 1921, p. 55, plate 12, fig. 6). It occurred 
as few specimens at several stations in the area and, was almost 
always found, although not in any great numbers, in the tow nets. 
It is abundant in the deeper water of the Caribbean, Gulf of Mexico, 
and the Atlantic regions. 
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Family ROTAIHD JB. 

0«iiiit SFIRILUNA ttraibefi, tS4t. 
Spjifllhii TWipun Elmiib6fg. 

(Pbto 5, Figure 7.) 

SpMOma n9ipaM Ehranberg, Abh. Akad. Wlas. B«rUii, 1841, p. 442, plate 3. fig. 41.-*Mo*- 
biu0. Beitr. Meeresfauna Insd Maurithis, 1880, p. 88. pL 8, figs. 1, 2.— H. B. Brady, 
Rep. Voy. Choilenoer, Zoology, vol. 0, 1884, p. 630, pi. 85, figs. 1 to 5.— Flint, 
Rep. U. a Nat. Mua., 1807 (1800), p. 326, pi. 71, fig. ^— MiUett, ^nim. Roy. Mkr. 
Soe., 1003, p. 603.— Rhumfaler, 2SooL Jahrb., Abth. SysL, vol. 24, 1006, p. 32, 
pi. 2, fig. 7.— Cuflhman, Bull. 71, U. S. Nat. Mub., pt. 6, 1016, p. 3, pi. 1, figs. 1, 2; 
fig. 1 (in test). 

Test t3rpically free, rarely adherent, planospiral, coils of early portion in 
microepheric specimens at least narrow, those of later coils mudi wider and 
of nearly miiform width, faces somewhat flattened, but more often concave 
on both sides; sutures usually distinct and often considerably depressed; 
peripheral border rounded; wall marked by conspicuous perforations, ir- 
regularly scattered and most prominent on the last-formed volutions; 
aperture somewhat orescentic. 

Diameter of the Tortugas specimens 0.50 to 0.60 mm. 

Ehrenberg originally described this species from off the coast of 
Mexico, therefore in this same faunal region. His figure shows a 
specimen with a single series of pores near the outer edge of the 
coil. Our specimens have the pores smaller and irregularly scattered, 
as shown (plate 5, fig. 7). In comparing d'Orbigny's figures in 
the Cuban monograph, the reason for taking his OpercvUna incerta 
as the tyi>e of Ammodiscus incertus seems very questionable, the 
only thing in his description which would tend to seem like Amr 
modiscus being the single word ^'flavescente.'^ Except for this, it 
would seem that d'Orbigny might have had a SpiriUina of the form 
here figured (plate 5, fig. 7). The measurements given by himi 
0.60 mm. (not 0.10 mm., as given by Brady), fits very closely this 
series of Tortugas specimens. Ammodiscus was not found at any of 
the Tortugas stations nor in the collection from the north coast of 
Jamaica, and I have not found it in shallow water from the coast of 
Florida or the Bahamas. A study of d'Orbigny's tyi>e, if it is 
extant, should show whether or not his OpereuUna incerta really 
was Ammodiscus or whether it was a SpiriUina. Until such exam- 
ination can be made it can not be definitely decided what should 
be the disposition of this d'Orbignyan species. The material from 
the West Indian and Floridian collections seems to be in favor of 
its being SpiriUina. If this is true, the present species will have to 
be known as SpiriUina incerta (d'Orbigny), and Ammodiscus will 
take its name probably from \Villiamson and be known as Am- 
modiscus arenacea (Williamson). 

SpiriUlnA Thriptra Bhrenbeif vtr. 
(Pkte 5, Figure 6.) 

There is a form of this species which, instead of the coarse, irreg- 
ularly scattered punctations, has them very numerous and arranged 
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more or less regularly in oblique lines, giving a very different appear- 
ance to the surface of the test than the typical form of the species. 

Genus DISCORBIS Lamarck, 1804. 

The genus Discorbis Lamarck, which has been more often used 
under the name Discorbina of Parker and Jones, has evidently a 
large number of species with probably well-defined faunal limi- 
tations. A study of shallow-water material from almost any region 
shows a considerable nxmiber of such species, and the Tortugas 
region is no exception. There are here developed several species 
which are very distinct from one another and in which the amount 
of variation is not great. A comparison of these with certain of 
the original figures given by Brady, based presumably on the spec- 
imens from the Indo-Pacific, shows very close relations. However, 
a comparison of Brady's figures with those of the original author's 
in most cases shows a very decided discrepancy. The Challenger 
figures are excellent and in using them for comparison it is possible 
to refer some of the Tortugas species to the groups represented by 
the Challenger figures. If, however, an attempt is made to trace 
back the names assigned by Brady to these figures difficulties are 
at once encountered. It is evident that in the Gulf of Mexico and 
in the Caribbean certain species are developed which are close to 
if not identical with the species from the warmer parts of the Pacific. 
Most later authors have followed the disposition of these species 
given in the Challenger report and in certain cases there seem to 
be no specific names available for the particular species found in 
this collection; as such, new names necessarily had to be applied. 
Heron-AUen and Earland, in their Clare Island Survey paper, have 
dealt with many of the species which can be referred to this genus 
and have given a nxmiber of excellent figures of the specimens from 
that region. Comparison of their figures with specimens from the 
Tortugas region shows very Uttle in common between the two 
groups, as might be expected from the varying conditions and 
different faimal relations of these widely separated localities. Little 
is to be gained by using a very few names to cover widely divergent 
forms, and a considerable increase in names used by Heron- Allen 
and Earland is really a step toward precise work, rather than 
towards complexity. 

Discorbis orbicularis (Terquem)? 

(Plate 5, Figure 10.) 

Rosalina orbiculariB Terquem, Anlm. sur la Plage de Dunkerque, 1876, p. 76, pi. 9, figs. 4 a, b. 
DiBcorbia orbicularia BertheUn, Foram. de Borgneuf et Pomichet, 1878, p. 39, No. 63.— 

Cushman, Bull. 71, U. S. Nat. Mus., pt. 5. 1915, p. 16, pi. 11, fig. 1; fig. 18 (in text); 

Proo. U. S. Nat. Mus., vol. 59. 1921, p. 60. 
Duoarbina arbieularia H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 647, pi. 

88, figs. 4 to 8. 
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Numerous specimens are here referred to Terquem's species, 
although they probably belong to perhaps more than one species, 
and it is doubtful if any of them are identical with that of Terquem. 
They are probably more nearly related to such forms as occur in 
the shallow Indo-Pacific region than to that of the European coast. 

Discorbis mira, new species. 

(Plate 6, Figures 10, 11.) 

Diacorbina turbo H. B. Brady (and subsequent authors; not d'Orbigny), Rep. Voy. Chat' 
Unger, Zoology, vol. 9, 1884, p. 642, pi. 87, figs. 8 a to c. 

Test planoconyex, dorsal side forming a low cone, ventral side flattened 
and very slightly convex, trochoid, the last-formed chamber consisting of 
about 6 chambers; sutures oblique, curved very slightly, if at all, depr^sed 
on the dorsal side, on the ventral side depressed, the area thus formed often 
filled by alar prolongations from the center; periphery slightly lobulate, 
on the dorsal side tiie sutures often slightly limbate; the waUs coarsely 
punctate, on the dorsal side irregularly so, the punctsB near the outer margin 
of the chamber, less frec^uent elsewhere; aperture an elongate, -slightly arched 
slit at the inferior margm of the chamber; color white. 

Diameter up to 0.65 mm. 

Specimens of this species have been fairly common in the region, 
occurring at most of the stations, often in considerable numbers, 
the specimens agreeing very closely with the figures given by Brady 
in the Challenger report. A comparison of these figures, however, 
with the Module of d'Orbigny and the subsequent figure given by 
Fomasini, will show that the Rotalia (Trochulina) turbo of d'Orbigny 
is a very different species from that figured by Brady and which I 
have figured here. D'Orbigny 's specimens were found fossil in the 
Paris Basin. From the abundance of this species in the Tortugas 
region it is probable that it is widely distributed, both here and in 
the tropical Pacific. 

In spite of the considerable number of specimens, the character- 
istics of the species are very closely held and very little variation is 
shown. 

Discorbis floridsns, new species. 
(Plate 5, Figures 11, 12.) 

Test rotaliform, periphery slightly, if at all, lobulated, dorsal side rounded, 
much convex, ventral side concave, somewhat umbiUcate; chambers com- 
paratively few, 5 or 6 in the last-formed coil, on the dorsal side coarsely 
punctate, on the ventral side punctate near the periphery, but on the inner 
concave portion smooth, with very fine punct®, if any; sutures in the youn^ 
portion slightly limbate, those of the later portion not limbate, rather m- 
distinct, very slightly depressed; aperture an elongate, arched opening at 
the base of the last-formed chamber, opening on the umbilicate area, often 
with a slight, thin lip; color of the early whorls brown, of the last whorl white. 

Diameter not exceeding 0.4 mm. 

These specimens, which occurred in considerable numbers at 
several stations, do not seem to fit any of the described species. 
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They have a beautiful brown color, the wall translucent, and on 
the ventral side especially have a peculiar appearance, due to the 
lack of the punct» in the umbilical area. There is some slight 
variation, as shown in the figures (plate 5, figs. 11, 12), but all have 
the characteristic color and general appearance from both the 
dorsal and ventral sides. 

Discorbis advena, new spades. 

Dtacofbina romuea H. B. Brady (in put) (not d'Orblgny), Rep. Voy. Chattmger, Zoolocy, 
vol. 0, 1884, p. 644, pi. 87, fig. l.^FUnt, Rep. U. S. Nat. Mus., 1897 (1899). p. 
327, pi. 72, fig. 8 7. 

Test rotaliform, dorsally convex, ventrallv concave, composed of numer«» 
ous chambers, usually 6 in the last-formed coil, distinct, the periphery roundbd 
in the final chambers, earlier development with a rather acute edge; sutures 
distinct, very slightly depressed, oblique; wall fine, translucent, very finely 
punctate; on the ventral side the test is umbilicate, the cluunbers ending in 
a peculiar inflated point; aperture a very narrow, sUghtly curved opening at 
the base of the inner margin of the last-formed ehamb^. 

Diameter up to 0.5 mm. 

This is one of the most common species of this genus in the col- 
lection, occurring at more than half the stations. It is very close 
to the figure given by Brady, referred to Discorbina rosacea d'Orbigny. 
A comparison of this with d'Orbigny's original Module, however, 
shows little in common between the two. The figures given by 
Flint may possibly be this species also. This is very different from 
the figures given by Brady as Discorhina rosacea (plate 87, fig. 4). 
The species does not seem to have been definitely described and 
figured, and I have here given it a new name in order that it may be 
distinguished, if , as is probable, this distribution may be fairly 
wide in the warm waters of this general region in the Atlantic. Spec- 
imens in the Tortugas collection showed very little variation, and 
the species has been a very clear-cut one at all the stations where 
it occurred. 

Discorbis auberii (d'Orbigny). 

Ro9al9ina auberii d'Orblgny, in De U Sagrs, Hist. Via. Pol. Nat. Cuba, 1839, "Forami- 
nil%r«0," p. 04, pi. 4, figs. 5 to 8.— Cushman, Ptoo. IT. S. Nat. Mus., vol. 60, 1021, 
p. 50, pi. 14, figs. 1 to 3. 

Test rotaliform, with a low spire; periphery carinate, acute, the ventral 
side slightly, if at all, convex; composed of several coils with 4 chambers in 
each; sutures distinct, somewhat depressed, oblique on the dorsal side, nearly 
radiate on the ventral; wall rather coarsely perforate; aperture at the base 
of the last-formed chamber, a curved, narrow slit. 

Diameter of the Tortugas specimens 0.40 mm. 

D'Orbigny described this species from Cuba and Martinique, and 
I have recorded it from the north coast of Jamaica. The only 
station in the Tortugas collection at which it has occurred is station 
10, where it is rare. 
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Diaoofbis Bobanracanay new specias. 
(Plate 7, Figures 1, 2.) 

Test unequally biconvex, dorsal side somewhat arched, the ventral side 
very slightly convex, flattened, or even somewhat concave; periphery not 
lobulated, composed of about 2.5 coOs, 6 to 8 chambers in the last-formed 
one; sutures oblique, curved, limbate on ihe dorsal side, except in the last 
2 or 3 chambers in the adult, ventrally also somewhat limbate, especially in 
the early stages; wall with numerous punctss; aperture at the base of the 
ventral side of the last-formed chamber, narrow; color of the earlier chambers 
reddish-brown, those of the last-formed ones usually white. 

Diameter up to 0.40 mm. 

The Tortugas material shows a species which is common and 
which is more like the figures referred by Brady to Diacorbia araucana 
than it is to the originals of d'Orbigny. The figures here given 
(plate 7, figs. 1 and 2) show the general characters of these specimens. 
It is the most conmion in the area and is probably widely distributed 
in the Pacific and Indian Oceans. 

Genus CTMBALOPORA Hagenow, ISSO. 

Cymbalopora aqoammosa (d'OrUgny). 

(Plate 6,VFigure6 4 to 6.) 

RottHa 99uammo9a d'Orbigny. Ann. SoL Nat., vol. 7. 1826, p. 272, No. 8. 

Ro9aUna agtiomiiMita d'Orblffoy, in De U Sagra, Hist. Fis. Pol. Nat. Cuba, 1830, "Forami- 

nil%r«0," p. 91, pi. 3, figs. 12 to 14. 
Roialina po^yi d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1830, ' Toraminif^res," 

p. 62, pi. 3, figs. 18 to 20. 
Cpmbalopora poeyi Carpenter, Parker, and Jones, Introd. Foram., 1862, p. 215, pi. 13, 

figs. 10 to 12. — Moebius, Beitr. Meeresfauna Insel Mauritius, 1880, p. 07, pi. 10. 

figs. 1 to 6.— H. B. Brsdy, Rep. Voy. ChaUmoer, Zoology, vol. 0, 1884, p. 636, pi. 

102, figs. 13 a to c — ^H. B. Brady, Parker, and Jones, Trans. Zool. Soo. London, 

vol. 12, 1888, p. 226, pi. 46, fig. 12.— Rhumbler, Zool. Jahrb., Abt. Syst., vol. 24, 

1906, p. 71, pi. 6, fig. 69.— Cushman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 24, 

pi. 10, fig. 1; pi. 14, fig. 5; fig. 28 (in text). — ^Heron-Allen and Earland, Trans. 

Zool. Soo. London, vol. 20, 1915, p. 687. 
D%9eo9bina poeyi Gota, Kongl. Svensk. Vet. Akad. Handl., vol. 19, 1882, No. 4, p. 107, pi. 

8, figs. 264, 265. 

Test subcorneal, trochoid, dorsal side forming a cone, bluntly pointed, of 
variable height, ventral side flattened or very slightly concave, consisting 
usually of 6 or 7 chambers, of peculiar shape, widest at the outer border, 
thence contracted, widening again, and finally contracted again, tapering 
toward the center, where aJl are united; chambers separated by a definite 
depressed area; aperture at the margin of the base of the last-formed cham- 
ber; color of the earlier portion reddish-brown, the latter part white. 

Diameter of the Tortugas specimens up to . 75 mm. 

This is one of the common species in the region, occurring at 
nearly all the stations. It was originally given a name by d'Orbigny 
in 1826, his specimens coming from Martinique. In 1839 he de- 
scribed the species under the genus Rosalina, and with it Rosalina 
poeyi. These have been considered the same species by most 
authors, but the name poeyi was taken by Carpenter in 1862 and 
has since been followed. However, according to the rules of priority, 
the name aquammosa used in 1826 by d'Orbigny is not a nomen 



42 SHALLOW-WATER FORAMINIFERA OF TORTUQAS REGION. 

nudum, as the species was described and figured by d'Orbigny in 
1839, and also appears earlier, both on the plate and in the text, than 
does poeyi. Therefore there is no alternative, if the two are consid- 
ered the same species, but to use the name squammosa for this species. 
There is some variation in the height of the test, but not enough 
to warrant separation into two varieties. The West Indian species 
differs in some ways from those of the Pacific, but it may be a question 
whether or not they both belong to a single species. This is related 
to Tretomphahia buUoides d'Orbigny, but, as will be noted under 
that species, the two are distinct, as C. squammosa does not form a 
"float-chamber." 

Genus TRETOMPHALUS Moebhis, 1880. 
Tretomphalus tmlloides (d'Orbigny). 

Ro9dU$M huOoideM d'Orbigny, in De U Sagrs, Hist. Fia. Pol. Nat. Cuba, 1839, "Forami* 
nil%r«0," p. 104, pi. 3, figs. 2 to 5. 

Cfymbalopora buOoideM Carpenter, Parker, and Jonee, Introd. Foram., 1862, p. 216. — ^H. B. 
Brady, Quart. Joum. Micr. Soo., vol. 19, 1879, p. 80; Rep. Voy. ChatUnger, Zool- 
ogy, vol. 9, 1884, p. 638, pi. 102, figs. 7 to 12; tezt-figuree, 20 a to e, — Egger, Abh. 
kOn. bay. Akad. Wise. MOnchen, CI. II, vol. 18, 1893, p. 381, pi. 18, fig. 63. — 
Murray, Nat. Sci., vol. 11, 1897, p. 20, fig. 3. — Chapman, Joum. Linn. Soo. London, 
Zoology, vol. 28, 1902, p. 189; Earland, Joum. Quekett Micr. Club, ser. 2, vol. 8, 
1902, p. 309, pi. 16, fi09. 6 to 9. — Millett, Joum. Roy. Micr. Soc., 1904, p. 697, 
pi. 7, fig. 4. — ^Rhumbler, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 72. — ^Heron- 
AUen and Earland, Trans. Zool. Soc. London, vol. 20, 1915, p. 688. — ^Heron-Allen, 
Phil. Trans., ser. B, vol. 206, 1915, p. 252, et aeq., pis. 16, 17 (in part). 

TrttomphaJuM h u Uoidea Moebius, Beitr. Meeresfauna Insel Mauritius, 1880, p. 98, pi. 10, 
figs. 6 to 9. — Cushman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 26, pi. 14, figs. 
3. 4; fig. 29 (in text); Proc. U. S. Nat. Mus., vol. 59, 1921, p. 58, pi. 13, fig. 13. 

Di$eoffbina huttoidea GIoSs, Kongt Svensk. Vet. Akad. Handl., vol. 19, 1882, p. 106, pi. 8, 
figs. 262, 263. 

Test free, subglobular; early chambers rotaliform, numerous, rather 
coarsely perforate, forming a cap to which is attached a large final "balloon- 
chamber/' subspherical, with coarse perforations on the ventral side, and 
within a ''float-chambco*" with a single opening at the base, from which 
a tubular neck projects inward; color of the early chambe^ dark brown, the 
large chamber colorless. 

Diioneter of the Tortugas specimens up to 0.40 mm. 

D'Orbigny originally described this species as Roaalina btcUoides 
in the Cuban monograph, his specimens being from Cuba and 
Haiti. By most authors it has been assigned to Cymbalopora, but 
Moebius in 1880 erected the genus Tretomphahia for this species, 
and in view of the structures revealed by later studies it seems best 
to use this name. The Cymbalopora millettii of Heron-Allen and 
Earland should also be known as Tretomphatua mUlettiu These two 
species have had considerable attention from various authors, 
especially Moebius, Murray, Brady, Earland, and Heron-Allen. 

Tretomphahia bulloidea occurs both as a pelagic species and as 
a bottom form. This fact has led to various theories concerning 
its life history. From what is known of the pelagic form it un- 
doubtedly becomes empty and sinks to the bottom. Whether all 
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the bottom specimens may thus be accounted for can not be stated 
with any degree of certainty. It seems possible that the enlarged 
''balloon-chamber'' is developed from a bottom-living form, as many 
species adapted to a pelagic life develop a more or less inflated 
final chamber with large pores. These evidently allow free passage 
of the protoplasm, which, being extended and containing gases, 
floats the test without difficulty. Sir John Murray, while on the 
Challenger, observed living specimens of Tretomphalua buUaides, filled 
with ''flagelli spores (?)" which were then noted and have since 
been referred to by various authors. These had small bodies at 
one side which took stain more freely than the general mass. 

In the tow-nets in the work at the Tortugas I frequently took 
Tretompkahia buUoides at the surface, especially in the open waters 
off Loggerhead Key. Some of these had the ''float-chamber" con- 
taining a large air (?) bubble about half the diameter of the test. 
Murray also noted this in his fresh material. In these pelagic 
specimens there were often swarms of what were apparently zoo- 
spores, capable of rapid movement, but showing no flagellse or cilia, 
so far as could be observed. It was suggested by Earland that 
these might be discharged and on rupture of the "balloon-chamber" 
the upper rotalif orm portion might settle down to the bottom again 
and live on as Diacorbis or as Cymbalopora poeyi. My own observa- 
tions would tend to disprove this, for in all the specimens observed 
no protoplasmic mass was left in the rotaliform portion, this also 
being filled with zoospores, as was shown by crushing this part 
when none were observed in the "float-chamber." On crushing 
such specimens, numbers of zoospores came from the smaller cham- 





F108. 2, 3. — TretomphaUu bulhidm 
(d'Orbigny). 

2. Dorsal aide, showing change in siie 

of pores in progressive chambers. 

3. Outline of ventral side after removal 

of final chamber. 



bers of the rotaliform portion, but no undifferentiated protoplasm. 
Murray has already noted that none of his pelagic specimens con- 
tained the ordinary form of protoplasm seen in the other For- 
aminifera. These zoospores are so minute (0.001 to 0.0015 nmi.) 
that they could easily pass through the pores of the sphericaJ 
"balloon-chamber" and to it from any part of the rotaliform 
portion through the apertures of the early chambers. 

In connection with this, another very interesting fact was noted 
in regard to the coloration of the initial portion of. the test. It 
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has been assumed by most writers that the color of the test in certain 
of the RotaUidse, for ^tample in DiacorbiSf was due to the con- 
tained protoplasm. I had supposed that the specimens with deep 
color were specimens in the living condition when taJ^en. Heron- 
AUen ntiakes a similar note (loc. cit., footnote, page 257) in speaking 
of Tretomphatua bulUndea as follows: 

"The color varies from pure white to a deep brown, owing to the contained 
protoplasm, which is frequently as dark as in Discorbina mediterranensis 
(d'Orbigny) and therefore of that group." 

In crushing specimens which had a series of dark-brown chambers 
in the rotaliform portion, I found a thin, nearly transparent brown 
lining that could be separated from the interior of these chambers, 
after which they were white. This lining seemed structureless, 
suggesting a chitinous character, and appeared to be the source of 
the color in the chambers. The specimens had not been dried and 
the lining was of uniform character and thickness, and could scarcely 
have been dried protoplasm. It may be sugg^ted that a sinoilar 
condition should be looked for in other colored Rotaliidffi, especially 
where the early chambers only are colored. 

When the ''float-chamber'' was removed the under side of the 
rotaliform portion had the appearance shown in figure 3, very 
different from even the small specimens of Cymbalapora poeyi. The 
suggestion that Tretamphalus buUoides is a stage of Cymbalapora, or 
of PlanorbnUna, or of Discorbis does not seem to hold in the Tortugas 
region. All the pelagic specimens of Tretomphalua buUaidea were 
much smaller tha^ those of Cyrnbalapcra poeyi and had a different 
shape and general character. The ventral side does resemble that 
of Cymbalopora poeyi, but only in a general way. It may be that 
these small forms are all megalospheric and are thus producing the 
sexual zoospores for the formation of the microspheric generation, 
but no specimens referable to the latter were found in the tow-nets 
during my stay at the Tortugas. 

A peculiar character of the pores of the test was noted, as shown. 
The early chambers have comparatively large pores, which in- 
crease in numbers but decrease in size in the succeeding chambers 
until in the "balloon-chamber" they are very fine, except for the 
large pores at the base. 

A preliminary study of abimdant material of TretomphalUs btd- 
Uridea from Samoa, collected by Dr. Alfred G. Mayor, seems to show 
that a very different species of the genus is developed there and that 
instead of Tretomphalua and its enlarged "balloon-chamber" being 
a stage in several genera, as suggested by Heron-Allen, it seems 
really to be a genus with several distinct species with definite dis- 
tributions. This is further indicated by the second species, 
Tretomphalua miUettii (Heron-Allen, and Earland), which is known 
from the Indo-Pacific. 
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Geiiiis FLAHORBUUNA d'OrUcaj, 1826. 
PtanoitNiUaa •otrvalis H. B. Bim^. 

(Plate 6, Figure 3.) 

* 

Planorbulina aetrvaltB H. B. Brady, R«p. Voy. ChaOenoer, Zoology, voL 0, 1884, p. 657, x>L 
92, fig. 4. — ^H. B. Brady, Parker, and Jones, Trans. Zooi. 8oo. London, vol. 13, 
1888, p. 227. pi. 46, fig. ll.^Flint, Rep. U. S. Nat. Mus., 1807 (1800), p. 328, pL 
72, fiig. 7. — Millett, Joum. Roy. Mior. 8oo., 1004, p. 400. — Rhumbler, Zool. Jahrb., 
Abteil Syst., vol. 24, 1006, p. 67.— Sidebottom, Mem. Proo. Manchester Lit. FU* 
loe. Soc., vol. 53, 1000, p. 2, pi. 1, fig. 4; vol. 54, No. 16, 1010, p. 27. — ^Heron-Allen 
and Earland, Trans. 2Sool. 8oo. London, vol. 20, 1015, p. 705. — Cushman, Bull. 
71, U. 8. Nat. Mus., pt. 5, 1015, p. 20, pi. 14, fig. 1; fig. 32 (in text); Ptoo. U. 8. 
Nat. Mus., vol. 50, 1021, p. 55, pi. 12, fig. 8. 

Test typicaUy adherenti compoeed of numerous chambers, early ones 
spiral, lat^ ones irregularly annular, those of the periphery lobulated, the 
newly added chambers ext^ading outward a considerable distance beyond the 
preceding ones; ventral surface crften covered by a mass of small acervuUne 
chambers; wall conspicuously porous; apertures lipped. 

Diameter of the Tortugas specimens up to 3 mm. 

A discussion of this species as it occurs in the West Indies has 
already been given in the Jamaica paper. Planorbtdina acervalis 
seems to be common in the Gulf of Mexico and in the Caribbean. 
Whether or not this is really identical with P. vulgaris d'Orbigny is 
a question which must be left to an examination of the type. There 
is nothing in the Tartugas collection, any more than in that from 
Jamaica, which would seem to belong to mUgaris, unless it is materiial 
referred to P. acervalis H. B. Brady. There are a few very large 
specimens which have the chambers added on both sides, indicating ; 
that probably these specimens have become freed from their sA^ 
taehment and then added chambers on the whole of the exterior of 
the test. Such specimens remind one of Oypnna, but are evidmitty 
related to P. acervalis. As in Jamaica, P. acervalis is found com- 
monly attached to the short eel-grass (Posidania), which grows in 
quantity in shallow water in protected places. 

Planortralina maditMruioaiis d^Orbipiy. 

(Plate 6, Figures 1, 2.) 

PlmnorhuUna meditermneneia d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 280, pi. 14, figi. 
4 to 6; ModMee, 1826, No. 70; Foiam. Fom. Bass. Tert. Vienne, 1846, p. 166, 
pi. 0, figs. 15 to IT.^H. B. Brady, Rep. Voy. ChaUenoer, Zoology, vol. 0, 1884, 
p. 656, pi. 02, figs. 1 to 3. — ^H. B. Brady, Parker, and Jones, Trans. Zool. 8oe. 
London, vol. 12, 1888, p. 227, pi. 45, fig. 18. — Sidebottom, Mem. Proe. Manehet--' 
ter Lit. Phiios. 8oo., vol. 53, 1000, p. 1, pL 1, figs. 1-^; voL 54, No. 16, 1010, p. 26. — 
Cushman, Bull. 71, U. 8. Nat. Mus., pt. 5, 1015, p. 28, pi. 12, fig. 1; fig. 31 (in test). 

Test adherent, flattened; early chambers distinctly spiral, later ones lest« 
so, often irregularly annular in tibeir arrangement, more or less lobulated oa 
the ventral face; periphery irregular, often angular; wall very conspicuoudy 
perforated; early chamb^ uswdly with a brownish color, later chambers 
grayifidi white; sutures depressed, (rften clearly marked on the dorsal face by 
a cBstinct band of shell material; aperture at either side of the chamber in 
the adult, simple, each with a raised lip. 

Diameter of the Tortugas specimens up to 1 mm. 
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The original figures of this species given by d'Orbigny show an 
irregularly spiral test not \inlike that figured in the Cuban mono- 
graph as P. vulgaris. The specimens, however; are not so regular 
as that figured by d'Orbigny. However, the specimens here figured 
show a distinct spiral tendency that is evidently not the same as 
the one referred here to P. acervalis. Such specimens are similar to 
the figure given by Goes (KongL Svensk. Vet. Akad. Handl., vol. 
19, No. 4, 1882, plate 97, fig. 227), which he referred in 1896 to P. 
medilerranensis instead of P. farcta var. vulgaris, the name used in 
1882. This species is far less common than P. acervalis in the 
region, occurring at but one station, and then rarely. 

G«iiii2TRTJllCATnLnfA d'Orbigoy, 1826. 

Ttoncatnliiui lofea d'OrUgaj. 

(Plate 14, Figuree 3 to 5.) 

AotoKd ro§m d'Orbiffny, Ann. Sci. Nat., vol. 7. 1826, p. 272, No. 7; Modules, 1826, No. 85.— 
Parker, JoneB, and H. B. Brady, Ann. Mac. Nat. Hift., ear. 3, vol. 16, 1866, 
p. 24, pi. 3, figs. 7 to 9. 

Rotalma roiea d'Orbigny, in De la Sagra, Hist. Fia. Pol. Nat. Cuba, 1839, " ForaminifirM," 
p. 72, pi. 3, figs. 9 to 11. 

TruneahiUina roua H. B. Brady, Rep. Voy. ChaXUnom', Zoology, vol. 9, 1884, p. 667, pi. 96. 
fig. 1. — ^Flint, Bull. U. S. Fish Commission No. 484, 1900, p. 416. — Cushman. 
Proo. Boston Soo. Nat. Hist., toL 34, No. 2, 1908, p. 30; Carnegie Inst. Waah, 
Pub. 213, 1918, p. 284; Ptoe. U. S. Nat. Mus., yoI. 69, 1921, p. 66, pi. 13, figs. 1 to 3. 

Test biconvex, trochoid, dorsal side much convex, ventral side less so; 
chambers numerous, about 9 or 10 in the last-formed whorl, coarsely punctate; 
sutures somewhat lunbate, oblique on the dorsal side, radiate on the ventral 
side, forming a central boss following the umbilicus; sutures not depressed, 
except on the ventral side, the spire of the dorsal side often ornamented with 
rows of beads projecting above the general surface, in some specimens rising 
oonaderably above the surface of the test; the aperture an elongate slit at the 
mmN mar^ of the ventral side of the last-formed chamber, with a con- 
siderable hp developed above it; color a beautiful rose-red, especially in the 
earlier portion, but usuaUy in live specimens present throughout the test. 

Diameter of the Tortugas specimens up to 0.55 mm. 

This species seems to be peculiar to the West Indian region, except 
for a record I have given for it from Woods Hole. 

Egger, in 1893 (Abh. k6n. bay, Akad. Wiss. Mflnchen, CI. II, 

vol. 18, p. 397, pi. 16, figs. 4 to 6), recorded T. rosea from oflF West 

Australia, but, except for the reddish color, little in his description 

suggests this species, and his figures show something entirely different 

from this definite West Indian species. 

Heron-Allen and Earland (Trans. Zool. Soc. London, vol. 20, 1915, 
p, 708) record this species also, in the following words: 

''A few tvpical specimens of this species, one of the few Foraminifera 
characterized by pink coloration, and hitherto, with the exception of a 
OazeUe record from West AustraJia, known exclusively from the West Indian 
seas. The Kerimba specimens resemble Egger's figure more closely than 
d'Qrbigny's Module, having a somewhat more depressed shell." 
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This statement is somewhat contradictory, for if the specimens 
were typical they should hardly resemble Egger's rather than 
d'Orbigny's forms, and it is to be suspected that another reddish 
species may be developed in the Indian Ocean. Possibly Heron- 
AUen and Earland's material may be this species, as some of the 
West Indian forms range as far west as that. Egger's material, 
however, does not seem to be this. I have already recorded it 
from off the Tortugas in 1918 and from the north coast of Jamaica. 
In Publication 213, Carnegie Institution of Washington (1919), 
I did not record this species in the material from the Bahamas or 
the eastern coast of Florida. It seems to be most common in very 
shallow water, where it often occurs in great numbers. Specimens 
were found at almost all of the Tortugas stations. 

Tntncatnlina Mmdeiana (d'Orbigny). 
(Plate 6, Figures 7 to 9.) 

Rosalina eandeiana d'OrUgDy, in De U Sagra, Hist. Fis. Pol. Nat. Cuba, '* ForaminiftrM," 

p. 97, pi. 4, figs. 2 to 4. ^ 

TrunaUulina eandeiana Cushman, Proo. U. S. Nat. Mus., vol. 69, 1921, p. 67, pi. 13, figs. 4, 5. 

Test trochoid, composed of about 2.5 coils, the last-formed coil composed 
of about 6 chambers, rapidly increasing in size, inflated; periphery rounded, 
lobulated; sutures depressed, except in the early part of the test, ventrallv 
somewhat umbilicate, concave; wall coarsely perforate, the opening of each 
perforation small and surrounded by a ring of whitish thickened shell material, 
the remainder of the wall translucent; aperture a narrow, arched slit at the 
base of the last-formed chamber with a slight lip; color of the early portion 
dark reddish-brown, becoming lighter, and the last few chambers white. 

Diameter of the Tortugas specimens usually not exceeding 0.4 mm. 

This is one of the species described by d'Orbigny from Cuba. It 
has been neglected since that time except the reference][I have made 
to it when recording it from the north coast of Jamaica. It has 
proved to be one of the most common species in the Tortugas col- 
lection, occurring at 17 of the 20 stations. It is very definite^in its 
characters and shows very little variation. The peculiar coarse 
ornamentation of the widl is very characteristic and constant, 
and with the shape and size it should make this easily distinguished 
from other species. D'Orbigny's figures of this are very good, the 
ventral side only not being entirely typical, as a comparison of 
our figures will show. The chambers of the earlier coils are very 
indistinct, but the later ones stand out very strongly one from 
another. The color in living specimens is a dark brown, except 
the last few chambers, but in empty tests this becomes much less 
noticeable. 

The records from Cuba, Jamaica, and the Tortugas show that 
T. eandeiana is perhaps widely distributed in shallow water in the 
West Indian region, and possibly elsewhere. 
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Tmncatnliiui antflUamm (<rOrbigiiy). 

RotdUna anHUarum d*Orbi«ny, in De la Sacra, Hist. Fia. Pol. Nat. Cuba, 1839, " 

minif^res,'* p. 75, pL 5, figs. 4 to 6. 
TrunaUulina anHUarum Cushman, Proc. U. S. Nat. Mus., vol. 59, 1921, p. 57, pi. 13, figs. 6 to 8. 

Test biconvex, trochoid, consisting of 4 coils ; chambers numerous, rather 
indistinct on the dorsal side, 7 or 8 in the last-formed coil; sutures on the dor- 
sal side very oblique, somewhat limbate, not depressed, if anything slightly 
raised, on the ventnd side radiate, from a slight umbilical depression; wall 
thick, finely punctate, carinate; aperture an elongate, somewhat curved 
op^iing extending frcHn the umbilicus about two-tUrds of the way to the 
periphery on the ventral side of the last-formed cluunber, with a sl^t, thin, 
overhanging Up, the chamber continuing beyond on the periphery, forming 
an angle in which the outer end of the aperture terminates; color white. 

Dimeter of the Tortugas specimens up to 1 mm. 

T. anHUarum was found at but two of the stations in the Tortugas 
collection, most abundant at station 42, in 18 fathoms, outside of 
the lagoon. The surface has a peculiar, waxen luster. Although the 
specimens show the sutures of the test much less clearly than do 
d'Orbigny's figures, the general characters are the same. I have 
already recorded this from Montego Bay. D'Orbigny's speci- 
mens were from Cuba and Jamaica, and the species is probably 
widely distributed in this general region. The species evidently 
related to this, occurred fossil in the Coastal Plain of the United 
States as far back as the Oligocene. 

Tnmcatoliiu cora (d'Orbigny). 

(Plate 7, Figures 3 to 5.) 

Bo9al%na eora d^Orbigny, Voy. Aiii6r. M6rid., vol. 5, pt. 5, 1839, '*Foraiiiinil%r«0," p. 46, 
pi. 6, figs. 19 to 21. 

Test plano-convex, dorsal side slightly convex, ventral side flattened; com- 
posed of numerous chambers, usimlly about 6 in the last-formed whorl; 
sutures on the dorsal side nearly radiate near the center, thence curving 
backward, on the ventral side generally radiate, but with peculiar sinuous 
curves; wall coarsely punctate; aperture a narrow slit on the ventral side of 
the last-formed chamber, extending from the periphery of the preceding coil 
to the umbilicus; color of the early chambers a very dark brown, gradually 
becoming Ughter, until the last two or three are white. 

Diameter of the Tortugas specimens up to 0.50 mm. 

This is a species described by d'Orbigny from the coast of Peru, 
t^hich seems to have had little attention paid to it since. The 
specimen figured by d'Orbigny is evidently somewhat abnormal, 
although such specimens occur, as will be seen by a reference to 
plate 7, figure 5. The most striking features are the very flat 
lower side and the peculiar sinuous curves on the sutures of the 
ventral side. The ventral side of the test, although each chamber is 
flattened, is not a single plane, each chamber level being raised 
slightly above the preceding. The species has not been common in 
the area. It seems to be related to T. candeiana d'Orbigny, the 



ROTALIIDAE — TRUNCATULINA ; SIPHONINA. 49 

dorsal side of the two being very similar, but the ventral side veiry 
(Afferent, that of T. candeiana being distinctly convex, while that of 
T. cora is very flat. 

TmncataUiui adrvMi (d'Orbigny). 

(Plate 7, Figures 6 to 9.) 

TnmcatuHnm odmM d'Orbisny. in De la Sagra, Hist. Fii. Pol. Nat. Cuba* 1839, '*Fora- 
minil^res," p. 97, pi. 6, figs. 3 to 5. 

Test plano-convex, dorsal side flattened, ventral side rounded; periphery 
lobulat^; last-formed coil composed of about 8 chambers; sutures of the 
dorsal side much curved, those of the ventnd side neariy radial, gently curved, 
depressed much more on the ventral than on the dorsal side; wall coarsely 
punctate; aperture dose to the periphery at the inner edge of the last-formed 
chamber, short and somewhat arched; color very slightly brown in the inner 
whorls, otherwise white. 

Diameter of the Tortugas specimens not exceeding 0.50 mm. 

This species, described by d'Orbigny from the shore sands of Cuba 
and Jamaica, has occurred at several stations in the Tortugas col- 
lection. It is somewhat closely related to Truncatulina lobcUula 
(Walker and Jacob), but differs in several points from that species 
as developed in temperate climates. The sutures in T. lobatvla are 
typically limbate and the periphery carinate, but in this tropical 
T. advena such characters do not occur. From the flattened dorsal 
surface it would seem that the species is probably an attached one. 

Genus SIFBfOIfINApteu8t» 1849. 

Siphonliia poldm CuiIibuul 
(Plate 7, Figures 11, 12.) 
SifhomnapuitiiTaOoAaxit^ Pub. 291, 1919. p. 42, pL 14. figB.7atoc. 

Siphionma rstoitoto Cuahman (notCsjxek), Carnegie Inst. Wash.. Pub. 291, 1919, p. 42. 

Test in front view nearly circular, rotaUform; composed of numerous 
chambers in several whorls, in end view much comprised, widest in the 
central region, thence gradusJly tapering to the sub-acute periphery, chambers 
usuaUy about 5 to each whorl, indistinct, except the laist-formed chamber^ 
idiich is somewhat more clearly defined by the slightly de pr e ssed suture, 
those of the other chambers being even with the surface and very indistinct; 
aperture exsert, with a short neck extending out from the periphery, passing 
into a broadly flaring Up with a distinct, extended bcMrder, aperture itself 
narrowly elUptical, several times as long as wide; wall of test of a darker gray 
with markings of a lighter color, those of the center rounded, those toward 
the periphery more linear. 

Diameter of the Tortugas specimens up to 0.66 mm. 

Numerous specimens of S. pulchra are in this collection from the 
Tortugas, but usually few from any one station. They are evidently 
the same as the species I have described from the marl of the gorge 
of the Yumuri River, Matanzas, Cuba. I also recorded from this 
same marl Sipkcnina reticulata, but a reexamination of these speci- 
mens and a comparison with the Tortugas ones seems to show that 
the young of Siphanina pulchra is somewhat fimbriate on the border, 
and the ornamentation of the test is much more coarse than in the 
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adult. This is lost as the test becomes larger and in the adult 
there is practically no coil. Both yoiing and adult specimens are 
shown (plate 7, figs. 11 and 12). 

Ooitis AlfOMALIRA d'OrUgny, 1826. 
Anomalini edwarddanA (d'OfUgny). 

(Plate 8, Figures 1, 2.) 

Roaalina edwardtiana d'Orbigny, in De U Sagra, Hist. Fit. Pol. Nat. Cuba, 1839, "Forami- 
nif^TM," p. 106, pL 6. figs. 8 to 10. 

Test biconvex, uneaually so, the dorsal aide flatter than the ventral; periph- 
ery very slightly lobulated; the chambers visible on both sides to the center; 
duunb^ numerous, 8 or 9 in the last-formed coil, distinct, those of the 
ventral side with the sutures more limbate and very slightly depressed, those 
of the ventral side not limbate, but more depressed, wall coarsely punctate; 
aperture an elongate, curved slit on the ventral side of the last-formed cham- 
ber, with a slight, overhanging thin lip; color white. 

Diameter of the Tortugas specimens up to 0.50 mm. 

D 'Orbigny described this species from Cuba and Jamaica. It has 
occurred at several stations in the Tortugas collection, although 
usually in very few numbers. In some of its characters it suggests 
T. vmeUeratorfi Schwager. 

AiKHnallna ammonoldat (Renss)? 
(Plate 7, Figure 10.) 

There are single specimens from two stations which seem to be 
at least related to this species. The figure of one of these is given. 
The chambers are fewer in number and the coils less than the typical 
fonn assigned to this species. 

Genus PULvuiulHIA Paiker and Jonei, 1862. 

PolTinnlina menardii (d'Orbigny). 

(Plate 8, Figure 3, 4.) 

RoiaKa mmmdii d'Orbigny, Ann. Sd. Nat. toL 7, 1838, p. 278, No. 90; Modules, 1890, 
No. 10. 

Pidnmdina menardii Owen, Joum. Linn. Soo. liondon (Zoology), voL 9, 1807, p. 148, pL 
6, fig. 0.— Gote, Kongl. Svensk. Vet. Akad. Handl., vol. 19, pt. 4, 1882, p. 119, 
pi. 8, figs. 289 to 296.— H. B. Brady, Rep. Voy. ChaUeno^r, Zoology, voL 9, 1884, 
p. 090, pi. 103, figs. 1, 2. — ^H. B. Brady, Parker, and Jonee, Trans. ZooL Soo. London, 
Tol. 12, 1888, p. 228, pL 40, fig. 3.— Flint, Rep. U. S. Nat. Mus., 1897 (1899), 
p. 329, pi. 73, fig. 3. — Cushman, BulL 71, U. S. Nat. Mus., pt. 5, 1915, p. 64, pL 
22, fig. 2. 

ROaima enUrata d'OrUgny, in De la Sagra, ffift Fie. PbL Nat. Cuba, 1889, "Forami- 
nlAres," p. 90, pL 6, figs. 7 to 9. 

Test plano-convex, compressed, dorsal side slightly convex, ventral side 
flat or somewhat concave, umbilicate, peripheral margin thin, slightly lobu- 
lated, carinate; chambers usually 6 in the last-formed coil; sutures somewhat 
depressed, especially below, on the dorsal side Umbate and curved, ventrally 
simply depressed, stnught, in a radial position; wall usually smooth and 
punctate, but sometimes slightly granular; aperture a rather well-developed 
opening at the umbilical end of the chamber, with a projecting valvular Up. 

IMameter of the Tortugas specimens not exceeding 0.75 nmi. 
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This is a rare epecies in the oollectioiL It is perhaps closer to 
the figure given by d'Orbigny in the Cuban monograph as Rotalina 
cuUrata than the broader form of the species so abundant in 
globigerina-ooze. 

PolTiiitilina incerttay new species. 
(Plate 9, Figures 1 to 3.) 

Test unequally biconvex, dorsal side somewhat more convex than the 
ventral, periphery subacute; chambers numerous, 7 or 8 in the last-formed 
coil; sutures oblique, rather indistinct and very slightly, if at all, depressed 
on the dorsal side, nearly radiate and somewhat depressed on the ventral 
side; wall fairly thick, finely punctate, otherwise smooth, ventrally somewhat 
umbilicate, the apertural face of the last-formed chamber obliquely angled; 
aperture elongate, at the base of the last-formed chamber; color white. 

Diameter up to 1 mm. 

At the single deep-water station outside the reef this species was 
fairly common, but elsewhere only a few specimens occur. It is 
rather closely related to certain of the species found fossil in the 
Tertiary of the Coastal Plain region. 

PolTiniiUna fepsnda (Flchtd and Moll). 

(Plate S, Figures 10 to 12.) 

NauiOuB repandua Fiohtel and Moll, Test. Mier., 1798, p. 85, pi. 3, fSas. a to d. 

RotaUa repanda Parker and Jones, Ann. If ac. Nat. Hist., ser. 8, vol. 5, 1860, p. 176, No. 26. 

PuMnulina repanda Parker and Jones, in Carpenter, Parker, and Jones, Introd. Foram., 
1862, p. 311.— Goes, Kongl. Svensk. Vet. Akad. Handl., vol. 19, pt. 4, 1882, p. 110, 
pi. 8, figs. 276 to 282.— H. B. Brady. Rep. Voy. ChalUnger, Zoology, vol. 9, 1884, 
p. 684, pi. 104, figs. 18 a to c — GoSs, Kongl. Svensk. Vet. Akad. Handl., vol. 26, 
No. 9, 1894, p. 96, pi. 16. fig. 801.— Flint, Rep. U. 8. Nat. Mus., 1897 (1899), 
p. 328, pi. 72, fig. 8.— Cushman, Bull. 71, U. 8. Nat. Mus., pt. 6, 1916, p. 60, 
pi. 24, fig. 3. 

Test almost equally biconvex; peripheral margin acute, slightly lobulated, 
carinate; chambc^ 7 or 8 in the last-formed whorl; sutures somewhat curved 
above, nearly radial below, limbate on both surfaces, on the ventral side 
running into one another and merging at the umbilical area; wall smooth, 
finely punctate: aperture a slightly arched opening halfway between the 
umbilicus and tne peripheral margin. 

Diameter of the Tortugas specimens up to 1.25 mm. 

This is a species which seems to be most at home in warm, shallow 
waters, such as are found in the Tortugas. Therefore it is not 
surprising to find that this is the most common species of the genus 
in the collection. Specimens were large and well developed, and in 
the last-f ormed chamber in the larger specimens there is a tendency 
somewhat to flatten out and to develop large apertures on the 
ventral face. The wall is thick and heavy and the sutures limbate. 

PuMnulliui semipoiictata, new specias. 

(Plate 8, Figures 6, 6.) 

PutmnuUfia chUmoa H. B. Brady, Parker, and Jones, Trans. Zool. Soe. London, roL 12, 
1888, p. 229, pi. 46, figs. 6 a to «. 

Test unequally biconvex, dorsal side more flattened than the ventral; 
chambers comparatively few, 7 to 10, rapidly increasing in size in the last- 
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f aitned oefl, the last-formed chamb^ on the ventral side making up nearly 
hfjf the area of the test; perif^ery sharply carinale; sutures depressed sltghtiy, 
<Ustinct; curved; wall very finely pimctate, exc^t the inner part of ventral 
side, which is of clear shell matenal without puncto, waD very thin, translucent, 
or even transparent where no punctse enst; aperture a small opening at 
the ventral side of the last-formed chamber, narrow, slightly curved. 
Diameter up to 0.50 mm. 

This species has occurred at four of the stations only, and then 
rarely. It is very similar to the figure given by Brady, Parker, and 
Jcmes in the above r^erence. Their specimens were found in two 
of the shallower soundings from the Abrohlos Bank, off Brazil. 
Somewhat similar forms were found in the tropical Pacific, in the 
Philippines, and elsewhere. They are very distinct from PvMnulina 
obUmga Williamson, especially in the ventral side. The dorsal side 
is very similar to d'Orbigny's figure of RataUna soffra (in De la Sagra, 
Hist. Fis. Pol. Nat. Cuba, 1839, "ForaminifSres,'' plate 5, fig. 13), 
but the ventral side is very different. The wall is finely and evenly 
punctate, except a considerable area near the ventral angle, where it is 
transparent and clear. It is very few-chambered, agreeing in that re- 
spect both with d'Orbigny's specimen and that already noted off Brazil. 

The species is probably widely spread in shallow water in the West 
Indian region and perhaps in the Indo-Pacific as well. The specimen 
which I have recorded from Jamaica as PtUvintUina oblanga is 
probably this same species. 

G«iiis ROTAUA Lamarck, 1S04. 
Rotalia beccarii (Linnsus). 

(Plate 8, Figures 7 to 9.) 

'*Comu HammoniB" Planous, Conch. Min., 1739, p. 8, pi. 1, figs. 1 A to C. 

"Ammonia unita" Gaultieri, Index Test., 1742, pi. 19, figs. H, I. 

NmuauB beeearii LinnAUS. Qytit. Nat., ad. 12, 1767, p. 1162; ad. 13 (Gmelm's), 1788, p. 3370» 
No. 4. 

AotaUd {TurbinuUna) beeeani d'Orbigny, Ann. SoL Nat., vol. 7, 1826, p. 275, No. 40; 
ModMee, 1826, No. 74.— Parker, Jones, and H. B. Brady, Ann. Mas. Nat. Hist.* 
ser. 3, vol. 16, 1865, p. 30, pi. 3, fig. 83. 

Roidlia beccarii Parker and Jones, Philos. Trans., vol. 155, 1865, p. 388, pi. 16, fits. 20, 
30.~H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, p. 704, pi. 107, 
figs. 2, 3.— Qo9fl, Kongl. Svensk. Vet. Akad. HsndL, toI. 25, No. 9, 1894, p. 99, 
pL 16, fig. 811.--Flint, Rep. U. S. Nat. Mm, 1897 (1899), p. 331, i^. 75, fig. 2.— 
Cushman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 67, pi. 30, fig. 3. 

Test ahnost equally biccmvex, the dorsal side slightly more than the ven- 
tral; chambers numerous, 7 or 8 in the last-formed whorl; peripheral margin 
rounded; sutures Umbate above, ventral much depr^sed; toward the um- 
bilicus the chambers separated, forming angular open spaces, the ends oi 
the chambers extended to a point; wall smooth, findy punctate; aperture a 
narrow sUt beneath the inner angle of the last-formed chamber, supple- 
mented in most specimens by a nearly circular, small opening near the base 
of the ventral face of the last-formed chamb^. 

Diameter oi the Tortugas specimens not over 0.35 mm. 

While this has been referred to Rotalia beccarii (linnseus), it may 
be questioned whether or not our minute tropical species, which is 
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usually without ornamentation, is the same as that found in tbt 
more temperate r^ons. D'Orbigny does not figure this form in 
bis Cuban monograph. It was not widely distributed in the Tor- 
tugas region, being found at but three stations, two of them in the 
moat at Fort Jefferson, in warm, shallow, stagnant water. The 
other station was on Long Key, under similar conditions. It seems 
strange that this species, which is so abundant under these conditions, 
should not occur at any of the stations in deeper water. This would 
tend to show that this form is perhaps distinct from the ordinary 
R. becearii. 

Goiiu HOHOTRBHA Hlcknn. 1911. 
Honwtremft rnbnun (Lunank). 
(Plate 14, Pigui«s 6 to 8.) 
MilUpara rubra Lunarok, Hiit. N»t. Anin. saiu Vert., vol. 2. 1816, p. 202. 
Palvtrema rufrm Dujudiii, Hist. Nat. Zooph., 1841, p. 269. — Csrpentflr, ParkBT, Mid JooM, 

iDbod. Forsm,, 1862, p. 236, pi. 13, Bga. 18 to 20. 
Mometrtnta mbrvM Hiokaan, Trani. Limi. 8oc. IiondoD, Zoology, ler. 2, vol. 14, 1911, pp. 
446, 464, ij. 30, fis. 2, pi. 31, &2. 9; pi. 32, fisB. 19, 22, 23.— Horon-AUen and 
EarlMid, TnuM. ZooL Soo. Unuioa. vol. iM. 1915, p. 7S9.— CuiluMa, BolL 100, 
U. 8. N*t. MiM., vol. 4, IRll. p. 3M. 

At one of the extreme tow tides, when the 
<^d, dead reefs near Long Key were exposed, 
it was found that the under sides of most of 




Flos. 4 to 6. — Hcmotrema rubrum (Lamarck). 
4. A niied portion, «howiii< the pUtea and tike Ions, 

proiaotiiiic lines of apioulsa. 
6. A more enlariMl view of ■ younger portion, show- 
ins the relation o( the plates, 
f 0. A portion of one of the lines o( spicules with the 
ft osmenting substanoe in hiacic 
to. A portion of the same, enlarged, showing the 
areas of mohoX in stipjje. 
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the coral blocks and dead shells were thickly spotted with the tests 
belonging to this species. In the most perfectly formed of these 
specimens the test is made up of a circular mass about 8 mm. in 
diameter, slightly raised above the surface, and with numerous aper- 
tures, one central and the others arranged in a ring above this, near 
the periphery. The details of the surface are very similar to those 
figured by Hickson. Where these specimens are protected from 
wear, being in cavities, the apertures are even more elongate, and 
living specimens have a crown of spicules about each of these, as 
shown (plate 14, fig. 8). The plates near the edge are more coarsely 
perforated than those of the main body of the test. The spicular 
crowns are made up of entire or broken sponge-spicules, pieced 
together in a peculiar manner. Some of these are shown (text- 
figs. 4, 5). One of these in more detail is given (text-fig. 6) and a 
portion of this is enlarged to show the method of cementing. These 
have a transparent cementing material which seems to be more or 
less elastic. It is difi^cult to determine the precise character of the 
material; strong acids apparently had no effect in dissolving it. 
With these are certain pinkish forms, apparently distinct from the 
deep red of the Homotrema, and which are very rare, compared 
with the deep-red form. These need careful study and comparison 
with similar forms from other parts of the West Indies. 

Genus ASTERIGBRINA d'Orbigny* 1839. 

Asterigerina CAfinatA d'Orbigny. 

(Plate 9, Figures 4 to 6.) 

AMUHgtrina earinaia d'Orbisny, in De la Sagra, Hiat. Fia. Pol. Nat. Cuba, 1839, "Forami- 
nif^res," p. 118, pi. 5, fig. 26; pi. 6, figs. 1, 2. — Cuahman, Carnegie Inst. Wash., 
Pub. 291, 1919, p. 45; Proo. U. S. Nat. Mus., vol. 59, 1921, p. 60, pi. 14, figs. 8 to 8. 

Test unequally biconvex, coiled, the dorsal side very sUghtly convex, the 
ventral side strongly so, almost conical; chambers numerous, about 3 coils, 
6 or 7 forming the last-formed coil; sutures oblique, very sUghtly limbate, 
produced to form a slight translucent keel; sutures curved and obUque on the 
dorsal side, on the ventral side the supplementary chambers extending nearly 
to the periphery, forming rhomboid areas; sutures distinct, very sUghtly 
depressed; wall smooth, &iely pimctate and usually glistening, often some- 
what roughened by lines of sinall granules near the aperture, which is an 
elongate, narrow sUt, extending from the umbilical region about halfway to 
the periphery, and usuaUy with a slight, thin Up. 

Diameter of the Tortugas specimens not usually exceeding 0.6 mm. 

This is described by d'Orbigny from the shore sands of Cuba and 
Jamaica and I have recorded it from Jamaica and from the Miocene 
of Santo Domingo, from Bluff 2, Cercado de Mao, and it extends as 
far north as Cape Hatteras and probably is widely distributed in 
the West Indian region. Brady did not place the species of Asteri- 
gerina as sjrnonyms in the Challenger report, but mentions them as 
"probably related to AmphisteginaJ^ They do have somewhat the 
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characters of that genus in the supplementary chambers on the 
ventral side and a peculiar roughened character near the aperture. 
The supplementary chambers, however, seem to be definite and a 
part of the test itself, in which they seem to be very different from 
the development seen on the ventral side of Diacorbis and other 
genera with which they have been compared. 

The genus Asterigerina goes back in the Coastal Plain region at 
least to the lower Oligocene. 

A . carinata is one of the few species that occurred at all the stations 
here recorded. 

Family NUMMULITIDiB. 

Genus NONIONINA d'Orbigny, 1826. 

Nonionlna gratdoupi d'Orbigny. 

(Plate 9, Figures 7, 8.) 

J^Toriidmfia graidoupi d'Orbismy, Ann. ScL NM., vol. 7, 1826, p. 294, No. 19; in De U Sasra, 
mat. Us. Pol. Nat. Cuba, 1839, " Foraminifdres," p. 46, pi. 6, figs. 6, 7.— Cuahman, 
Camtgie Inst Wash.. Pub. 291, 1919, p. 48; Proo. U. 8. Nat Mus., toL 59, 1921, 
p. 61, pi. 14, figs. 9 to 11. 

Test coiled, piano-spiral, the sides equally biconvex, in front view the 
aides of the cluunber almost parallel throughout their length; periphery 
broadly rounded; chambers numerous, 10 to 12 usually in the last-formed coU 
in adult specimens, chambers increasing in length rapidly in the last-formed 
portion, distinct; sutures slightly depressed; wall smooth, finely punctate; 
aperture small, at the base of the last-formed chamber; color white. 

Length of the Tortugas specimens up to 0.60 mm. 

N. gratelaupi was originally described by d'Orbigny from Cuba, 
Jamaica, and Martinique. I have recorded it from the marl, gorge 
of Yumuri River, Matanzas, Cuba, and from Santo Domingo, Bluff 
3, Cercado de Mao ; I have also recorded it from stations in Montego 
Bay, on the north coast of Jamaica. All the Nonioninas in the 
Tortugas collection can be referred to this one species. There is 
some variation in the form of the test and in the side view, according 
to whether it has begun to pile up chambers in a straight line in the 
adult or whether it is still adding to its length. A series of figures 
showing this development are here given. The most constant char- 
acter distinguishing this species is the front view, which shows the 
rounded periphery and the sides of the test nearly parallel. It is 
common at most of the stations from which the material was obtained. 

Genus POLTSTOMELLA Lamarck, 1822. 

Polystomella poeyana d'Orbigny. 

(Plate 9, Figures 9, 10.) 

Polv9tomeUa poeyana d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat Cuba, 1830, "Forami- 
nif^es," p. 56, pi. 6, figs. 25, 26. 

Test equally biconvex, composed of numerous chambers, 8 to 12 in the 
last-form^ coil, each inflated; the periphery somewhat lobulate, especially 
in the last-formed portion, periphery in apertural view broadly romided, 
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.retral procesMS small and numerous in the depressed sutural lines; nfn^iliftftl 
r^on depressed, but without any seconda^ development of shell material; 
waJI thin, translucent, finely punctate; aperture a row of small pores at the 
base of the apertural face of tiie chamber. 

Diamet^ usually not exceeding 0.60 mm. in the Tortugas speeimens. 

D'Orbigny described this species from the shore sands of Cuba and 
Jamaica. Some of the specimens which I have recorded from the 
north coast of Jamiaica (Proc. U. S. Nat. Mus., vol. 59, 1921, p. 62) 
as PolystomeUa cf. P. striaio-punctala are undoubtedly P. poeyana. 
This differs from the ordinary P.striato-punctaia of higher latitudes. 

PolyttomelU discoidalls d'OrUfiiy. 

(Plate 10, Figures 3, 4.) 

Pohf9UmuUadiMeoidali9d*OT}AgDy, in De la Sagra, Hist. Fis. PoL Nat. Cuba. 1830. "Forami- 
nifdres," p. 76. pi. 6, ficB. 23, 24. 

Test equally biconvex; periphery subacute; umbilical region with a fairly 
large boss of clear shell material projecting beyond the general contour of 
Uie test; chambers numerous, 10 to 14 in the last-formed coil; the periphery 
sUghtiy lobulated in the last-formed portion; sutures little, if at all, depressed, 
re&al processes short and numerous; wall translucent, with very numerous, 
dosdy set punctce, the central boss clear, with a very few kurge puncts; 
aperture consisting of a row of very small circular openings at Sie base of 
the apertural face. 

Diameter of the Tortugas specimens up to 1 mm. 

P. discoiddlia was described by d'Orbigny from shore sands of 
Cuba and Jamaica, where it was common. Next to P. poeyana, it 
is the most common species of the genus in the Tortugas region. 

This seems related to the much more highly developed P. craticulata 
(Fichtel and Moll), which is especially characteristic of the East Indian 
region. 

PolystomdlA macdla (Fichtel and MoU) Ttr. 

(Plate 10, Figures 1, 2.) 

I have referred to this species numerous specimens from the Tor- 
tugas region which have the subacute periphery and the retral proc- 
esses longer than the intermediate portion of the chamber, but the 
entire test is less developed than in most specimens referred by 
ftuthors to this species. This may be a varietal form of P. maceUa, 
or it may be a new species in this re^on. Similar specimens are 
found in the warmer waters off New Zealand and elsewhere. 

The specimens which I have referred to P. crispa from the Miocene 
of the Coastal Plain (Bull. 676, U. S. Geol. Survey, 1918, pi. 27, figs. 
5 a, b) are probably the same as these recent ones from the Tortugas. 

PolystomdlA advena, new spades. 

(Plate 9, Figures 11, 12.) 

Polyt<omeUa sutmodoaa H. B. Brsdy (not MOnster), Rep. Voy. ChaXUnom', Zoclogy, vol. 9, 
1884, p. 734, pi. 110, fies. 1 a, b, — Chapman, Joum. Linn. Soo. London, Zoology, 
voL 28, 1902, p. 203.— -Millett, Joum. Roy. Micr. Soc, 1904, p. 604.— Bagg, Proc 
U. S. Nat. Mus., vol. 34, 1908, p. 166.— Heron-Allen and Eariand, Trans. Zool. 
Soo. London, vol. 20, 1915, p. 733. 
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Test equally biconvex; periphery acute, with a narrow carina, somewhat 
lobulate; umbilical region depressed, with a small central boss of clear shell 
material, not extending out to the general contour of the test; retral processes 
about one-fourth the width of the chamber, in depressed channels above the 
sutures, the intermediate portions being raised, inflated, gradually inCTeas- 
ing in width toward the periphery; wall smooth, translucent, with very minute 
punctffi; aperture a series of small rounded pores at the base of the apertural 
face of the chamber. 

Diameter up to 0.50 mm. 

P. advena, while not as conimon in this region as the two preced- 
ing species, has nevertheless been found at several stations. That it 
is not the same as Mflnster's RobuKna svhnodosa will be seen by a 
comparison of our species with the figures of the type of Mtinster. 
While his figures are very small, the general contour of the test in 
apertural view shows the great difference between these two species. 
Mtinster's figure shows a test rhomboid in apertural view, with the 
greatest width at the umbilical region, while in our species the 
umbilical region is depressed. The specimens in the Tortugas region 
are very constant in their characters. The specimens referred to Poly- 
stameUa subnodosa from the general Indo-Pacific region are probably 
either P. advena or a closely allied species. 

Genus AMPHISTB6INA d'Orbicny, 1826. 
Amphistegina lessonii d'Orbigny. 

Specimens of Amphistegina are abundant at many of the stations 
in the Tortugas collection. D'Orbigny referred the West Indian 
Amphistegina to his species Amphistegina gibbosa. Many of the 
specimens from this region are thicker than is typical of those of 
some parts of the East Indies. A careful study of abundant material 
from the two general regions may show that there are distinctions 
which are constant in their character. The West Indian specimens 
are all comparatively small, none exceeding 2 mm. in diameter. 

Genus HBTER0STB6INA d'Orbigny, 1S26. 

Heterostogina antOlaram d'Orbigny. 

(Plate 10, Figure 5.) 

H^Urotiegina antHkarum d 'Orbigny, in De la Sagra, Hist. Fib. Pol. Nat. Cuba, 1839, '* Forami - 
niftoe/' p. 121, pi. 7, figs. 24, 26. 

There are single specimens from two stations which are Hetero- 
stegina and may be referred to d'Orbigny's species, although they 
are not so fully developed as shown in his type figure. Heterostegina 
in the present oceans is limited to warm, shallow waters, such as are 
characteristic of coral reefs. The development in the tropical Atlantic 
is very small compared to that of the Indo-Pacific, although in the 
Eocene of the West Indian region there is a fine development of the 
genus. 

It is worthy of note here that these two specimens were from the 
two stations where the temperature is abnormally high for the region. 
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Family MmOUDiB. 

Genus CORNUSPIRA Sdiiiltze, 18S4. 

Comiispixm involveiis (Reoss). 

Optradina tiMolMiM Reoa, Denksohr. Akftd. ^^^as. Wien, toI. 1, 1840, p. 370, pi. 46. fig. 20 
CamuMpira %nvohen9 Reuss, Sits. Akad. WiM. Wien. toI. 48. 1863 (1864), p. 39, pi. 1, fig. 2. — 
H. B. Brady, Rep. Voy. ChaUmoer, Zoology, vol. 0, 1884, p. 200, pi. 11, figs. 1 to 3. — 
H. B. Brady, Parker, and Jones, Trans. Zool. Soo., vol. 12, 1888, p. 216, pi. 40, 
figs. 1 to 3. — Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1017, p. 26, pi. 1, fig. 2; 
pi. 2, fig. 2; Proo. U. 8. Nat. Mus., vol. 69, 1921, p. 62. 

Although C. involvens occurs at numerous stations, all the speci- 
mens are of small size and there is nothing at all to compare with the 
species as it is developed in the warm coral-reef region of the Indo- 
Pacific. Both microspheric and megalospheric specimens occur, the 
former with three to four coils, the latter usually with not more 
than two, 

Genus NUBBCULARIA Defrance, 1825. 

RubecnlariA antfllgnimy new spades* 

Test attached, early portion consisting of a proloculum and one or two 
chambers, forming a single coil, the main portion of the test consisting of an 
irregular branching tube, slightly convex, with an irregular periphery, spread- 
ing over the surface of the test to which it is attached; aperture at ends of 
the branches. 

N. antiUarum was first noted attached to Posidania from Montego 
Bay, Jamaica, in 1912. In the Tortugas region it was found to be 



F108. 7, 8. — Nvbecuiaria antil- 
larum, new species. 

7. Ootline of a medium-sised 

specimen from above, show- 
ing the miliolid young and 
the later branching of the 
chambers. 

8. Ventral view of a young 

specimen, showing the rela- 
tion of the early chambers 
and the beginning of the 
branching. 




very abundant under similar conditions. It is perhaps most like 
Nvbecvlaria tubvlosa Heron-Allen and Earland (Trans. Zool. Soc. 
London, vol. 20, 1915, p. 548, pi. 40, figs. 1 to 5), but it differs, 
especially in the early development, their specimens showing a spiral 
young, while in our specimens there is usually nothing more than a 
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proloculum and second Comuspira-Iike chamber which is found 
throughout the early stages of the Miliolid®, from which the irregu- 
lar tubes are developed. These tubes are broad and flattened, and 
may reach to a considerable extent, at least several millimeters. 
Specimens were found in all stages of development, especially on the 
newer portion of the leaves of Posidania. It is usxially one of the first 
organisms to be attached to the leaf, and its growth must be rapid. 

Oeniis NODOBACULAHIA lUmmUer^ 1805. 

Nodobftctilaria tibia (Jonet and Parker). 

(Plate 11, Figure 1.) 

NubeeukiHa tibia Jonas and Parker, Quart. Joum. Qeol. Soo.. vol. 10, 1860. p. 456, pL 30, 
fiCB. 48 to 51.— H. B. Brady, Quart. Joum. Mior. Sd., vol. 19, 1870, p. 52, pi. 8, 
figs. 1, 2; Rep. Voy. ChaUenger, Zoology, vol. 0, 1884, p. 135, pi. 1, figs. 1 to 4. 

Nodcbaeuktria tibia Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1017, p. 30, pL 8. figs. 1. 2. 

The only specimen of N. tibia is a fragmentary one, showing the 
last two chambers with the aperture. The chambers, however, seem 
to be typical and show the occurrence of the species in this region. 

Oeniu FISCHERINA Terquem, 1878. 
Fischerina dubia (d'Orbigny). 

(Plate 10, Figures 6, 7.) 

Batalina dubia d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba. 1830, "Foraminiftres," 
p. 01, pi. 2, figs. 20, 30; pi. 3, fig. 1. 

Test composed of a few coils, the early portion undivided, the last-formed 
coil divided into 4 or 5 chambers, all visible from the dorsal side, from the 
ventral only those of the last-formed coil visible, as the chambers extend into 
the middle at the umbilical region; ventral side somewhat concave, dorsal side 
convex; sutures distinct; wall thin and translucent; aperture at the end of 
the last-formed chamber, usuaUy circular. 

Diameter of the Tortugas specimens up to 0.30 mm. 

Recent specimens of Fischerina seem to be limited mainly to the 
Indo-Pacific. A comparison of d'Orbigny's figures in the Cuban 
monograph will show that his Rotalina dvbia really belongs to 
Fischerina and, allowing for reasonable differences in the figures, 
our specimens from the Tortugas are undoubtedly the same as those 
d'Orbigny had from the shore sands of Cuba and Jamaica. D'Or- 
bigny's specimens evidently did not show the aperture, as his figure 
does not show this feature and his description refers to it with a 
question mark. From the ventral side Fischerina dvbia is nearest 
to F. helix Heron- Allen and Earland, which they described from the 
Kerimba Archipelago. It is not common at the Tortugas. 

Oeniu SPQtOLOCULINA d'Orbigny, 1826. 

Si»irolocalina gratel<mi»i d'Orbigny. 

SpiroUadina gratdoupi d'Orbigny, Ann. Soi. Nat., vol. 7, 1820, p. 298. — ^Terquem, Mte. 
Soo. G6ol. France, ser. 3, vol. 1, 1878, p. 62, pi. 6, figs. 6, 6.— Wiesner, Arch. Prot., 
voL 26, 1012, p. 208.— Cushman, Bull. 71, U. 8. Nat. Mus., pt. 6, 1017, p. 31, 
pi. 4, figs. 4, 6; Proc. U. 8. Nat. Mus., vol. 66. 1010, p. 634; Bull. 100, U. 8. Nat. 
Mus., vol. 4, 1021, p. 306, pi. 78, fi^B. 4 a, b; pi. 100, fig. 3; figs. 17, 18 (in text). 

SpiroloeUUna exeaoaJta H. B. Brady (not d'Orbigny), Rep. Voy. ChaUenoer, Zoology, voL 0, 
1884, p. 161, pi. 0. figs. 6, 6. 
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Test elongate, broadest in the center, tapering toward either end; chambers 
rapidly thickening as added, in end view the periphery much the broadest 
portion of the test, central portion deeply excavated; periphery of the cham- 
bers in end view much convex, especially in the central portion, the edges 
broadly rounded; chambers evenly curved, the final chamber somewhat pro- 
jecting, both at the base and at the apertuned ends, the latter having a decided 
neck with a phialine lip, the aperture itself rounded and with either a single 
tooth with a bifid end, the two projections forming a concave extremity, or 
in some cases a pair of such bifid teeth opposite one another; surface of the 
test dull, somewhat roughened. 

Length of the Tortugas specimens not exceeding 1 nun. 

This species is not nearly so well developed in the West- Indian 
region as it is in the East Indies. Specimens are smaller and not 
nearly so deeply excavated. It has occurred at a few stations, but 
not in any great numbers. 

S^rdoctilina {kUnulata (Lamarck). 

Maiol<U9 planulaia Lamarck, Ann. Mus., vol. 5, 1805, p. 362, No. 4. 

Spiroloeulina planulaia Macdonald, Ann. Mag. Nat. Hist., ser. 2, voL 20, 1857, p. 158, pi. 
6, fig. 28.— H. B. Brady, Rep. Voy. ChaUenoer, Zoology, vol. 9, 1884, p. 148, pi. 9, 
figs. 11a, b. — H. B. Brady, Parker, and Jones, Trans. Zool. Soc., vol. 12, 1888, p. 
214, pi. 40, figs. 14, 15. 

Test irregularly elliptical; periphery concave, especially in the last-formed 
chambers, initial end of the chamber projecting considerably beyond the 
aperture of the previous-formed one, the apertural end very slightly, if at 
all, projecting, side view concave; sutures distinct; surface matt; aperture 
with a slight Up and an elongate tooth, slightly bifid at the tip. 

Length of the Tortugas specimens not exceeding 1 mm. 

The Tortugas specimens are very similar to that figured by Brady, 
Parker, and Jones in the above reference (plate 40, fig. 15). S. 
planvlata is not as common in the Tortugas region as some of the 
other species, occurring at but 4 stations, and in few numbers. 

Spirolocolina omata d'Orbigny. 

(mate 10, Figure 9.) 

Spiroioculina omata d'Orbigny, in De U Sagra, Hist. Fis. Pol. Nat. Cuba, 1830, "Forami- 
nif&res," p. 150, pi. 12, figs. 7, 7 a. 

Test elongate, compressed, concave in side view, the apertural end pro- 
jecting to a considerable distance beyond the rest of the test; the last-formed 
chamber, and sometimes the one before, ornamented with a secondary costa, 
running from near the apertural end backward near the inner angle of the 
chamber; aperture quadrangular, with a single narrow tooth; surface smooth, 
sdiining. 

Length of the Tortugas specimens up to 1 mm. 

D'Orbigny described S. omata from shore sands of Cuba, but the 
name has been allowed to lapse since. I found a single specimen 
in the material from the north coast of Jamaica which seemed close 
to this species, and specimens even more like d'Orbigny's figure and 
description have occurred from several of the Tortugas stations, 
not, however, in any numbers at any one station. 
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Spbolocvliiui ttdmia, new spades* 
(Plate 11, Figure 2.) 

Test elongate, elliptical^ periphery convex, the opposite faces concave, 
ends of the chamber projecting; sutures fairly distinct, the outer angle of 
each chamber projecting above the inner portion of the adjacent next-formed 
chamber; wall witn a granular, duU surface; apertural end with a projecting 
cylindrical neck, circular, with a single, very thin, slightly bifid tooth. 

Length in most specimens not exceeding 0.50 nmi. 

S. eximia may be distinguished from all the other species in the 
Tortugas region by its peculiar surface, which is coarsely granular 
and dull. It somewhat resembles the form I have described as 
S. grateUmpi var. incisa, but differs from that in the smaller size 
and the peculiar character of the surface. 

Splrolociiliiui cadnca, new spedes. 
(mate 11, Figures 3, 4.) 

Test broadly elliptical, much compressed, the apertiuul end extended; 
chambers of the adidt with a sharp translucent keel, usuaUy somewhat lobu- 
lated; sutures slightly depressed, surface of the chambers with irregular raised 
costs, more or less oblique in position; aperture at the end of the cylindrical 
neck, roiinded, with a simple tooth; surface smooth, shining, but the wall 
very thin and brittle. 

Length up to 0.80 mm. 

This species, although it occurred at but two stations, is rather 
constant in its general characters. It has an extremely brittle test, 
and the peripheral keel is very thin. 

S^rdocvlina antOlamm d'Orbigny. 

Sjfiroloadina antiUarum d'Orbigny, in De la Sagra, Hist. Fis. PoL Nat. Cuba, 1830, "For- 
aminiftres," p. 166, pi. 9, figs. 3, 4 — ^H* B. Brady, Rep. Voy. ChaUeng^r, Zoology, 
vol. 9, 1884, p. 156, pi. 10, figs. 21 a, b.— Cushman, BulL 100, U. 8. Nat. Mus., 
vol. 4, 1921, p. 407, pL 81, figs. 4 a. 6; pi. 83, fig. 47 

Test elongate, eUiptical; chambers nearly circular in cross-section; surface 
ornamented by numerous longitudinal costse, often slightly oblique, both 
ends of the chamber projecting and the intermediate portions thus left either 
Med by a plate of clear material or occasionally open; apertural end projecting 
and forming a cylindrical neck with a slight Up and a single tooth, sometimes 
bifid at the tip. 

Length of the Tortugas specimens up to nearly 1 mm. * 

S. antiUarum, which was described by d'Orbigny from shore sands 
of Cuba, has proved to be common in this general region and is 
probably widespread in the Indo-Pacific. As I have noted pre- 
viously, it has probably been recorded by many authors under the 
name Spiroloculina grata Terquem, which Brady took as the name 
for our recent species, and which has since been followed by many 
authors. It is a species characteristic of warm, shallow water, espe- 
cially associated with coral-reef conditions. 
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Spirolocalina antOlartiiii d'Orbigny Tar, angulata CtuhnuuL 

SjrirotocuUna graJta H. B. Brady (in part), Rep. Voy. ChatUnger, Zoology, vol. 0, 1884 

pi. 10, fi^B. 22, 23. 
Spiroloculina grata Terquem var. angulata Ciwhman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, 

p. 36, pi. 7, fig. 5. 
SpkclocuUna aiUiUarum d'Orbigny var. angylata Cuahman, Bull. 100, U. S. Nat. Mua., 

vol. 4, 1921, p. 408, pi. 81, figs. 5a, 6. 

This variety differs from the typical in the angular form of the 
chamber instead of the more or less cylindrical form characteristic 
of the typical. It is usually associated with the typical where found. 

S^rdocolina arenata Cmhman. 
8pir<>UKvXina arenaia Cusbman, Proc. U. 8. Nat. Mus., vol. 69. 1921, p. 68, pi. 14, fig. 17. 

Test compressed; chambers in a single plane, each much greater in diam- 
eter at the initial end, gradually narrowing to the aperture, both ends pro- 
jecting beyond the ends of the preceding chamber; apertural end produced 
mto a rounded neck, periphery broadly rounded; sutures deep and distinct; 
wan of sand-grains rather coarse for the size of the test; aperture rounded. 

Length of the Tortugas specimens 0.50 to 0.75 mm. 

This species, which I described from collections from the north 
coast of Jamaica, at Montego Bay, in shallow water, is very common 
in the Tortugas region, occurring at nearly all the stations, often 
in considerable numbers. It is rather constant in its characters, 
both at the Tortugas and in Jamaica, and probably is widely dis- 
tributed in the West Indian region in shallow water. 

Genus FLANISPIRINA Seguenza, 1880. 

Planispirliia auriculata Egger. 

(Plate 10, Figure 8.) 

PlanUpirma aurieuiaia Egger, Abh. K5n. Bay. Akad. Wim, Mtoeben, CA. II, vol. 18, 
1893, p. 245, pi. 3, figs. 13 to 15. — ^Heron-Allen and Earland, Trans. ZooL Soo. 
London, vol. 20, 1915, p. 590, pi. 40, figs. 3 to 7. 

Test minute, generally oval in outline, biconvex, consisting of a few milio- 
line chambers, the apertural end somewhat extended, turned so that the aper- 
ture is entirely at one side of the test; aperture elliptical or rounded, with a 
broad, flaring lip; sutures fairly distinct, not depressed, wall translucent; 
color bluish-white. 

Length of the Tortugas specimens up to 0.20 mm. 

Single specimens of this species occur at two stations in the region, 
and it must have a fairly wide range, as I have had specimens from 
Dr. C. H. Edmondson from as far north as the Beaufort region of 
North Carolina. Egger's specimens were from off Mauritius and 
western Australia, those of Heron- Allen and Earland from the Ker- 
imba Archipelago, off the eastern coast of Africa. 

OeniiB VERTEBRALINA d'Orbigny, 1826. 

Vertebralina cassis d'Orbigny. 

V^nAiralina eas$i$ d'Orbisny, in De la Sagrs, Hist. Fis. Pol. Nat. Cuba. 1839, "Forami- 
nil^res," p. 51, pi. 7, figs. 14, 15. — Cushman, Froo. U. 8. Nat. Mua., vol. 59, 1921» 
p. 64, pi. 15, figs. 1, 4 (not 2, 3, 5 to 8). 

Test compressed, for the most part piano-spiral; periphery of each chamber 
. with a broad, thin keel, 2 to 3 chambers in the last-formed coil, the maiQ 
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body of each chamber with numerous, somewhat oblique costae, the last- 
formed chamber often projecting beyond the periphery of the preceding coil, 
but carinate, like the earlier ones; aperture elongate, with a distinct, everted 
lip; early chambers, where visible, spiroloculine. 

Diameter of the Tortugas specimens up to or slightly exceeding 1 mm. 

D'Orbigny described this species from the shore sands of Cuba. 
Brady placed it as a synonym of Articulina sagra d'Orbigny. A 
study of these carinate specimens, however, shows that they are 
really Vertebralina and not ArHcvlina. In the Tortugas region this 
species is very distinct from the following and may be specifically 
or even generically different. Vertebralina cassis does not tend to 
form a linear series of chambers, usually a single one in the adult 
being all that follows the close-coiled development, and this does 
not usually have the decided backward extension of the lip as in 
the following variety. While not as conmion as the following, this 
species has occurred at several stations in the area. 

Vertebralina cassis d'Orbigny Tar. mocroiiata d'Orbigny. 

VerUbralina mucronaia d'Orbigny, in De la Sacra, Hist. Fis. Pol. Nat. Cuba, 1S30, " Forami> 
nifdreB," p. 72, pi. 7, figs. 16 to 10; Foram. Fobs. Vienne, 1846, p. 120, pi. 21, fi^k 18, 
19. — Cushman, Proo. U. S. Nat. Mus., vol. 59, 1921, p. 64, pi. 15, itfi. 2, 3, 6 to 8 
(not 1, 4). 

Test of the early portion close-coiled, usually without a carina, the uncoiled 
portion consisting in the adult usuaUy of 2 cumbers, compresised, the last 
one much broader than the preceding, the apertuned end with an everted Up 
extending back on both sides to a recurved projection; surface ornamented 
with numerous raised cost®, somewhat shiny; color white. 

Length of the Tortugas specimens usually not exceeding 1 mm. 

This is one of the common species of the region and fits very closely 
d'Orbigny's original figure of the adult (plate 7, fig. 16). Although 
I have placed this as a variety of Vertebralina cassis, it may be that 
this should be placed under Articulina as a distinct species. While 
the later chambers are compressed, the earlier ones, as a rule, are 
triloculine, which would seem to prove that this is really an Articur- 
Una. The mass of the test is made up of uniserial chambers, whereas 
in V. cassis there is a single chamber which is merely an addition 
to the much larger coiled part. 

I have recorded both of these from the north coast of Jamaica 
under the name Vertebralina cassis. Brady placed both of these 
under Articulina sagra d'Orbigny, which seems, from a study of the 
Tortugas material, to be distinct from either of them. 

Oeniis QUnfQUELOCULIN A d'Orbigny^ 1826. 

Qninqtielociiliiui aggjiitiiisns d'Orbigny. 

QiiffifltMloettitfia aool^nam d'Orbisny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1S30. 
"Foraminil^reii," p. 195, pi. 12, ficB. 11 to 13. 

Test longer than broad; wall, at least on the exterior, composed of agglu- 
tinated sand-grains, forming a roughened surface; the periphery of the cham- 
bers broadly rounded; sutures fairly distinct; aperture sli^Uy extended into 
a subcylindrical neck which, in well-preserved specimens, nas 2 teeth extend- 
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ing in toward the center from opposite sides, each thickened toward the end, 
lip slightly everted, thin. 

Length of largest Tortugas specimens 1.25 mm. 

Q. agglviinans is very conunon in the region and is very similar 
to the specimens figured by d'Orbigny. His specimens were from 
Jamaica and Cuba, and I have found it to be common in the general 
West Indian region. Many different forms have been referred to 
this species by authors since d'Orbigny's time, but in the West Indies 
at least there is a well-defined species which should bear this name. 
Specimens occurred at every one of the 20 stations in the Tortugas 
region. 

Quinqueloculliia bidentata d'Orbifay. 

Qw/nquOocuima bidenUUa d'Orbigny. in De la Sagra, Hist. Fie. Pol. Nat. Cuba, 1830, 
"ForaminifdreB/* p. 197, pi. 12,; figs. 18 to 20. — Cushman, Proc. U.S.Nat. Mus., 
voL 50, 1921, p. 66, pi. 15, fi^B. 11, 12. 

Test somewhat longer than broad; chambers distinct; periphery squarely 
truncate^ wall composed of rather coarse sand-grains; apertural end projecting, 
with a sh^tly thickened Up; aperture with a thin tooth with a broad, bifid tip. 

Length of largest Tortugas specimens 1.5 mm. 

This species originally described by d'Orbigny from Cuba, was 
found to be frequent at Runaway Bay, on the north coast of Jamaica, 
and has occurred at several stations in the Tortugas, although it is 
not nearly so conoimon as QuinqtielocvMna agglubinans. 

Qninqiielocalina alTeoUniformis (H. B. Bfady). 

MUioivna aheoUnifarmu H. B. Brady, Quart. Joum. Mior. Sd., vol. 19, 1879, p. 268; R«p. 

Voy. ChaUenger, Zoology, vol. 9, 1884, p. 181, pi. 8, figs. 15 to 20. 
Qumgudoculina aheolinifonnu Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 43; 

Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 443; Proc. U. 8. Nat. Mus., vol. 50, 

1921, p. 64. 

This is a species of coral-reef areas, in warm, tropical waters. The 
specimens from the West Indies are thicker and not so elongate nor 
so large as is characteristic of similar conditions in the East Indies 
and in the Philippines. It may be that this is a distinct variety in 
the West Indian region. Although foimd at several stations, it is 
never common, so far as the Tortugas collection shows. 

Qulnqaeloettliiia lamarckiana d'Orbigny. 

Quinqueloeulina lamarckiana d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1889, 

**ForaminifdreB," p. 189, pi. 11, figs. 14, 15. — Cushman, Proo. U. S. Nat. Mus., 

vol. 59, 1921, p. 65, pi. 15, figs. 13, 14. 
Quingwioeulina avberiana d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1889, 

"Foraminif&res," p. 193, pi. 12, figs. 1 to 3. 
QuingueloeuUna euviertana H. B. Brady (not d'Orbigny), Rep. Voy. ChaUenger, Zoology, 

vol. 9, 1884, p. 162, pi. 5, figs. 12 a to e. 

Test nearly as broad as long; chambers distinct; sutures slightly depressed; 
chambers generally triangular in transverse section, the angles subacute but 
not carinate; wall smooth and shiny; apertural end of the chamber slightly 
extended, forming an elliptical neck without a definite lip, but with a narrow 
elongate tooth. 

Length of the Tortugas specimens up to 1 mm. 
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D'Orbigny's Q. lamarctdana can hardly be distinguished from Q. 
auberianay although the latter name has been more commonly used. 
In the Tortugas material this species is often abundant, and con- 
sists of two forms. In one of these the angle of the test is acute, the 
surface smooth and very shiny. In the other the angle is blunt or 
even slightly truncate, and the surface dull. It may be that these 
represent two distinct species in the region. Brady evidently con- 
fused this with Q. cuvierianay which has supplementary carinse near 
the peripheral angle of the test. This species, as figured in the 
Challenger Report, lacks these. D'Orbigny described Q. lamarckiana 
from Cuba and Jamaica, and his records for Q. avberiana are from 
Cuba and Martinique. I have had the species from the north coast 
of Jamaica, and it is apparently widespread in the West Indian 
region, and perhaps in the Indo-Pacific. 

Qninquelocalina bsvigatA d'Orbigny. 
(Plate 13, Figure 2.) 



Quinqueloadina Umoata d'Orbigny, Ann. Sd. Nat., vol. 7, 1826, p. 301, No. 6; in Barker, 
Webb, and Berthelot, Hist. Nat. Ides Canaries, 1839, vol. 2, pt. 2, '* Foraminif^res," 
p. 143. pL 3, fi0B. 31 to 88. 

At a number of stations there are elongate, smooth specimens 
with a shining surface which may be referred to Q. Uevigata d'Orbigny. 
They are as a rule larger than Triloculina obUmga (Montagu), which 
they somewhat resemble, but the chambers are more uniform in their 
width and the specimens are Quinqueloctdina. 

QuiiMiiidociiliiui Cindi»iaii< d*Orblciiy. 

(Plate 13, Figure 1.) 

Quin^udoeuUna eandeiana d'Orbigny, in De la Sagra, Hist. FIs. Pol. Nat. Cuba, 1839, 
"Foraminif^res," p. 170, pi. 12. figs. 24 to 26. 

Test nearly twice as long as broad; chambers distinct from one another; 
sutures sharply marked; ch^bers triangular in transverse section, the periph- 
ery sharply keeled; wall smooth, shiny; aperture comparatively small, with 
a simple tooth, extending somewhat above the outline of the aperture. 

Average length of the Tortugas specimens 0.60 mm. 

These specimens seem to be identical with that described by d'Or- 
bigny in the Cuban monograph. The angled periphery of the cham- 
bers stands out sharply and, with its outline, distinguishes it from 
any other species in the region. 

Qajnquelocttliiia coUasmoea, new spades. 

(Plate 10, Figure 10.) 

MUioHna cwritnana Heron-Allen and Earland (not d'Orbigny), Trans. Zool. Soc. London, 
voL 20, 1915. p. 571, pi. 4, fiss. 33 to 36. 

Test slightly longer than broad; chambers somewhat indistinctly marked 
from one another, the periphery angled and projecting, the last-formed 
chamber extending out beyond the outline of the test at both ends; chambers 
somewhat imdulate; wall smooth, dull; apertiual end much contracted, ex- 
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tended to form a narrow, cylindrical neck with a small, romided aperture; 
lip indistinct. 

Length of largest specimens up to 1 mm. 

This is very close, if not identical, with the specimens figured by 
Heron- Allen and Earland from the Kerimba Archipelago and referred 
by them to d'Orbigny's cuvieriana. The specimens have a peculiar 
outline, very contracted apertural end, and an undulate, projecting, 
somewhat angled aperture. 

QuiiMiiidoettliiia poeyana d'Ortrifiiy. 

QiMfi^uetociiIina poeyana d'Orbisny, in De la Sasra, Hist. Fis. Pol. Nat. Cuba, 1880, "For- 
aminif^rM," p. 191, pi. 11, figs. 26 to 27. — Cuahman, Pioo. U. S. Nat. Mus., yoL 60, 
1921, p. 67, pi. 16, figs. 7, 8. 

Test two to three times as long as broad; chambers distinct; sutures slightly 
depressed; periphery rounded; surface ornamented by numerous longitudinal 
costs, running from the base of the chamber to the apertural lip; apertural 
end slightly extended, very slightly, if at all, constricted, lip slight; aperture 
circular, with a single niarrow tooth, somewhat slightly bifid at the tip. 

Length of the Tortugas specimens 0.60 mm. 

This is one of the Cuban species which Brady did not place as a 
synonym in the ChdUenger Report. Both in the collections from the 
north coast of Jamaica and in that from the Tortugas region it is 
fairly common, and is very constant in its characters, agreeing well 
with the figures of d'Orbigny, except for the size of the aperture, 
which is not nearly so small in our specimens as figured by d'Orbigny. 

Qninqiieloettliiia sabpoeyanay new spades* 

Test elongate, about 2.5 times as long as wide; chambers distinct; the aper- 
tural end projecting a considerable dii^ance beyond the outline of the test: 
the peripheral border rounded; surface ornamented by numerous longitudinal 
cost® which, instead of being uniform, are usuaUy irregularly toothed through- 
out, giving a peculiar roughened appearance to the test; costse continued to 
the aperture, which is very slightly contracted, with a very thin lip, with a 
single tooth; surface dull. 

Length up to 0.60 mm. 

Q. svbpoeyana may be distinguished from Q. poeyana by its more 
open form, much more extended apertural end, and especially by the 
character of the surface, the uneven-toothed cost® giving it a very 
unique appearance. This character is constant in the many speci- 
mens examined. It is one of the characteristic species of the collec- 
tion, occurring at most of the stations. 

Quinqaeloculliia oostata d'Orbigny. 
(Plate 11, Figure 5.) 

QtiMiQiMlocuZtha eo9kUa d'Orbigny, Ann. Soi. Nat., vol. 7, 1826, p. 301, No. 8.— Terquflm. 
M6m. Soo. G4ol. France, ser. 3, vol. 1, 1878, p. 63, pi. 6 (11), ficB. 3 a to 6 e.— Cuab- 
man. Bull. 71, U. 8. Nat. Mua., pt. 6, 1917, p. 49, pi. 16, fig. 1. 

MUiolina eottata Heron-Allen and Earland, Trans. Zool. Soo. London, voL 20, 1916, p. 
579, pi. 44, figs. 9 to 12. 

A few specimens may be referred to this species. It is also 
known from the Mediterranean (d'Orbigny), from the Kerimba 
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Archipelago^ the Friendly Islands (Heron- Allen and Earland), and 
from off Hawaii (Cushman). It is distinct from Q. poeyana, as a 
comparison of the figures will show. 

Quinquelocalina striata d'Orbigny. 

QmnqueloeuUna atriaia d'Orbigny. Ann. Sd. Nat., vol. 7, 1826, p. 301, No. 4. — ^Terquam, 
M6m. Soc. GM. France, ser. 3, vol. 2, Mem. 3, 1882, p. 184, pL 20 (28), fiffk 
10 to 12. 

MUiolina abriata Heron-Allen and Earland, Trans. Zool. Soo. London, vol. 20, 1015. p. 670, 
pi. 44, figs. 13 to 17. 

There are numerous specimens of Q. striata from station 23, on the 
outer side of Loggerhead Key, inside the main reef, which resemble 
specimens figured by Heron- Allen and Earland from the Kerimba 
Archipelago. They have not occurred at the other stations, so far 
as I have seen. 

Qulnqaeloettliiia funafutiensis (Chapman). 

(mate 13, Figure 3.) 

MUiolina funafuHenaia Chapman, Joum. Linn. Soo. London, Zoology, vol. 28, 1002, p. 178, 
pi. 10, fig. 6; Proo. Zool. Soo. London, vol. 1, 1002, p. 231. — Heron-Allen and Ear- 
land (7), Trans. Zool. Soc. London, vol. 20, 1016, p. 666, pi. 42, figs. 21, 22. 

There are a few specimens very close to the original figure of this 
species given by Chapman. They are triangular in transverse sec- 
tion and have a surface ornamentation similar to his type specimen. 
The figure given by Heron-Allen and Earland, as they note, is not 
typical. Chapman's types were from the lagoon at Funafuti, and 
he also recorded it from the Cocos Keeling Atoll. Heron-Allen and 
Earland record typical specimens from Apia Harbor, Samoa, 7 
fathoms. 

Quinquelocalina bradyana Cmhman. 

MiUciina undoaa H. B. Brady (not Quinqualoadina undoaa Karrer), Rep. Voy. ChaUanow, 

Zoology, vol. 0, 1884, p. 176. pi. 6, figs. 6 to 8. 
Quingueloeulina hradyana Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1017, p. 62, pL 18, 

fig. 2; Proo. U. 8. Nat. Mus., vol. 60, 1021, p. 66. 

Test stout, usually but slightly longer than broad; chambers angular, more 
or less plicated laterally, the outer peripheral angle usually sinuous, the early 
ones very prominently so; aperturid end rarely extended to any considerable 
length; aperture usuaUy narrow, with a simple tooth. 

Length of the Tortugas specimens up to 0.75 mm. 

Characteristic specimens have occurred at a few stations. They 
are similar to the ones I have had from the north coast of Jamaica, 
and seem similar to those from Hawaii and elsewhere. 

QninqueloettUiia tricarinata d'Orbigny. 

Quinq^doculina trioarinaia d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1830, 
"Foraminif^res," p. 187, pi. 11, figs. 7 to 0, 11. — Cushman, Proo. U. S. Nat. Mus., 
vol. 60, 1021, p. 68, pi. 16, figs. 11, 12. 

Test elongate, the last-formed chamber extending out beyond the rest of 
the test at either ^nd; in young specimens the chambers have three distinct 
carinffi, but in the adult specimens there is a more or less irregular condition, 
due to obliquely transverse costse dividing up that part of the test into irregu- 
lar areas; apertural end extending out into a narrow, cylindrical neck, usiuuly 
with a dight lip and a single tooth, which may become bifid at the end. 

Length of the largest Tortugas specimens slightly more than 1 mm. 
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As I have already noted in a previous paper, Q. tncarinata seems 
related to Q. kerimbatica (Heron-Allen and Earland), which they 
described from the east coast of Africa. D'Orbigny's specimens 
were from Cuba and Jamaica, and I found specimens which could 
be referred to this species in the collection from the north coast of 
Jamaica. Specimens apparently either identical or closely allied to 
this occur in the Tertiary of Santo Domingo. 

Quinqodoculbui cf. Q. kerimbatica Heron-Allen and Ea ri an d var. philippinensis Cnshman. 

From 3 stations there are a few specimens which in their general 
character of ornamentation resemble a variety I have described from 
the Philippines (Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 438, 
plate 89, figs. 2, 3). They have n reticulate periphery on each cham- 
ber, but the sides are smooth and unomamented. 

Qninquelocalina parked (H. B. Brady) var. ocddentalia Cnahman. 

(I^te 12, Figure 2.) 

Quinqueloeidina parkeri (H. B. Brady) vmr. ocddmUalu Cushman, Proo. U. 8. Nat. Mus., 
▼ol. 60, 1921, p. 69. 

Test differing from the typical in the great number of fine, transverse or 
filigbtly oblique ridges or crenulations, and the tendency for the chambers to 
become squarely truncate or even tricarinate. 

Length of the Tortugas specimens up to 0.60 mm. 

This variety, which I described from the north coast of Jamaica, 
occurs also in the Tortugas collections, but is rare. It does not reach 
so large a size as the typical form, and the ornamentation differs also. 

QuinquelocoUna polyfona d'Orblgny. 

Quinqudoetdina polyocna d'Orbigny, in De la Sagra, Hist. Fis. PoL Nat. Cuba, 1889* 
"Foramimftres/' p. 198, pi. 12, figs. 21 to 23. 

Test somewhat longer than broad; chambers distinct; sutures slightly de- 
pressed; each chamber polygonal in cross-section, the periphery usimlly con- 
cave, with a projecting carina at either angle; apertural end extending into 
a short, cylindrical neck, aperture circular with an everted lip, and a single 
bifid tooth; surface usually dull. 

Length of the largest Tortugas specimens 0.75 mm. 

This species was originally described by d'Orbigny in Janiaica 
and Cuba, and both in the material I have had from the north coast 
of Jamaica and this lot of bottom samples from the Tortugas it is 
common and in the same form as that described and figured by d'Or- 
bigny. It is evidently a species of wide distribution in the West 
Indian region. Brady places Q. polygona as a sjmonym of Q.ferua- 
aacii d'Orbigny, but if the original figures of these two species as 
given by d'Orbigny are compared they seem to have little in common, 
and it seems as though Q. polygona was a well-characterized species 
in this region. 
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QuinqiielocaUiiA dflatata d'Orbigny. 
(Plate 12, Figure 2.) 

Quinqudoeulina diUUaia d'Orbicny, in De la Sagra, Hist. Fis. PoL Nat. Cuba, 1880, 
" Foraminif^res/' p. 102, pi. 11, figs. 28 to 30. — Sohlumberger, M6m.Soo. Zool. Franoe. 
vol. 6, 1803, p. 217, figs. 20, 30 (in text); pi. 3, figs. 70 to 74; pi. 4, figs. 87 to 00.— 
Cushman, Proo. U. S. Nat. Mus., vol. 50, 1021, p. 67, pi. 16, fig. 5. 

Test in front view broader than long; chambers compressed; periphery 
rounded; sutures distinct, depressed; c^unbers with roimded periphery, in 
the adult the last-formed chambers faiUng to make a complete coil; surface 
smooth; aperture elongate, oval, with a tooth some distance back from the 
aperture itself. 

Length of the Tortugas specimens 0.45 mm. 

The only specimens which can be referred to this species are from 
station 20, where it is rare. These specimens, however, are typical 
in their general shape and agree well with d'Orbigny's type figures. 
His specimens were from Cuba and St. Thomas. It has also been 
recorded from the Mediterranean by Schlumberger and Wiesner. 
I found the species in material from the north coast of Jamaica, but 
there again it was not common. 

Geiiiif MASSILINA Schlumbeiger, 1803. 

Massflfna crenata (Karrer). 

(Plate 11, Figure 6.) 

Spiroloeidina ermtUa Karrer, Siti. Akad. Wise. Wien, vol. 57, 1868, p. 135, pi. 1, fig. 0. — 
H. B. Brady, R«p. Voy. ChaUenger, Zoology, vol. 0, 1884, p. 156, pi. 10. figs. 24 to 26. 

AfoMittna crenata Cushman, Bull. 71, U. 8. Nat. Mus., pt. 6. 1017, p. 57, pi. 20, fig. 2; Bull. 
100, U. 8. Nat. Mus., vol. 4, 1021, p. 445. 

Test in its early development quinqueloculine, adult chambers in a single 
plane, in front view subeUiptical, nearly as broad as long, compressed; cham- 
bcors long and narrow, margin crenulate, due to the r^ular contractions or 
plications of the chamber in the adult; aperture rounded. 

Most of the recent records for this species are from the Indo- 
Pacific. It is interesting, therefore, to find specimens at three of 
the stations in the Tortugas collection. One of these is a very thin, 
flattened species with a translucent test, which may be different from 
the tjrpical form, but it is represented by the single specimen only. 

Maatillna alvaoUntfoniils limett 

Ma$ta%na aheoliniformit Millett, Joum. Roy. Mior. Soo., 1808, p. 600, pi. 13, figs. 5 to 7.— 
Heron-AUen and Bariand, Trans. Zool. Soo. London, vol. 20, 1015, p. 584, lA, 45, 
fig. 16. 

From three stations there are single specimens which are evidently 
this species, originally described by Millett from the Malay Archi- 
pelago. Heron-Allen and Earland record it also from the Eerimba 
Archipelago, oS the east coast of Africa. The largest of our speci- 
mens, representing an adult test, is very close indeed to the original 
figure given by Millett. This is, then, another species which 
definitely connects the West Indian region with that of the East 
Indies and the Indian Ocean. As suggested by Heron-Allen and 
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Earland, this may be the same as the species which d'Orbigny 
named Q. variabilis, but as that species was undescribed and nob 
figured until Fomasini's publication in 1905, Millett's name must be 
kept and d'Orbigny's allowed to lapse. 

Genus ARTICULHf A d'Orbigny» 1826. 

ArticuUna sagnt d'Orbigny. 

AriieuUna soffra d'Orbicny, in De la Sasra, Hist. Fis. Pol. Nat. Cuba, 1839, "Foramk 
nif^ret." p. 160, pi. 9, figs. 23 to 26. — Cushman, Proo. U. 8. Nat. Mus.. vol. S9r 
1921, p. 73, pi. 18, figs. 2 to 5. 

Test elongate, composed of two portions, the earlier triloculine, the later 
uniserial, the triloeuliiie portion generally elliptical, with a rounded periph- 
ery and longitudinal costs, the uniserial portion consisting of from 1 to 3 
chiEtmbers, each broader than the preceding, transverse section circular or 
broadly eUiptfbal; the aperture the broadest portion of the test, with an everted 
lip; the wall of the chamber longitudinally costate. 

The longest of the Tortugas specimens measures 1 mm. 

D'Orbigny's type figures show specimens very similar to those 
figured here, and this is undoubtedly the same as the form that he 
had. It is not common in the Tortugas region. D'Orbigny's speci- 
mens were from Cuba, Jamaica, and Martinique. 

Articalina mexicana, new species. 
(Plate 11, Figures 7, 8.) 
VerUbralina sp. Cushmaa, Proo. U. S. Nat. Mus., vol. 59, 1921, p. 64. 

Test somewhat compressed, generally rounded, the last-formed coil com- 
posed of 2 to 3 chambers; sutures somewhat indistinct, the single, uniserial 
chamber in the adult somewhat more compressed toward the apertural end^ 
which has a somewhat everted lip, but extending only slightly beyond the 
general outline of the chamber; surface smooth, shining. 

Length of the largest specimens slightly exceeding 1 mm. in the Tortugas 
collection. 

This species is very abundant at one station and rare at one 
other, both stations on the outer or open-ocean side of Loggerhead 
Key. They are similar to specimens which I had from the north 
coast of Jamaica. The test is a thick one, smooth and shining. 
Specimens with the uniserial chamber are rare. 

Artictilina Uneata H. B. Brady. 

(Plate 12, Figure 4.) 

Artieulina Uneata H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, p. 183. pi. 12, 
figs. 19 to 21.— Cushman, Proc. U. S. Nat. Mus., vol. 59, 1921, p. 73, pi. 18, fig. 6. 

Test much compressed, even in the early portion, which is triloculine, the 
later portion consisting of 1 or 2 much compressed chambers in linear arrange- 
ment; the aperture with a lip much thickened at the edge, but not everted and 
not extending out beyond the periphery of chamber; diambers distinct, with 
numerous fine longitudinal costse; waU translucent, of a bluish-white color. 

Length of the Tortugas specimens up to 1 mm. 

A. Uneata was described by Brady from the Fijis, and was also 
recorded off Bermuda by him. I had specimens from two stations 



MIUOLIDAB — ^ARTICULINA; HAUERINA. 71 

off the north coast of Jamaica, and it has occurred at several stations 
in the Tortugas, but is rare at all of them. II may be distinguished 
from A. sagra by its much greater compression and the great dif- 
ference in shape, especially in the uniserial portion, due to the fact 
that the lip is not everted, and therefore the start of each chamber 
is not greater than that of the preceding to any amount. 

ArdcnUna antfllanimy new tpedet. 
(Plate 12, Figure 6.) 

Test elongate, early portion in the microspheric form milioline, in the 
m^galospheric form ComuspirorVke, the remainder and larger portion of the 
test made up of a linear series of elongate chambers gradually increasing in 
eize toward the apertural end; chambers truncate at- the distal end, then 
somewhat fusiform, and the apertural end fitted with a broadly flaring lip; 
aperture circular, without a lip; surface of the chambers with several round^, 
longitudinal cost®. 

Length up to 2 mm. 

Specimens of A. antiUarum were found at a few stations, usually 
not in any considerable nxmibers. They resemble somewhat speci- 
mens referred to Articulina c(mico-artictdata by Millett (Joum. Roy. 
Micr. Soc., 1898, plate 12, figs. 9, 10), but have a very different 
shape and appearance. They are very close to some of the speci- 
mens referred to this species by Heron-Allen and Earland from the 
Kerimba Archipelago (Trans. Zool. Soc. London, vol. 20, 1915, plate 
45, figs. 29, 31). Our specimens, however, have a much longer test, 
and their general appearance is somewhat different. There seems to 
be a difference in the form and shape of the chambers in the two 
forms, the megalospheric being less fusiform than in the microspheric. 

ArdcnUna mayori, new tpedet. 
(Plate 13, Figure 6.) 

Test elongate, slender, early portion milioline, later chambers elon^te, 
fusiform; surface faintly striate; apertural end contracted, with a distmct, 
everted lip; aperture cu*cular. 

Length 1 mm. or slightly more. 

This is a very slender, delicate species, easily broken, and found, 
probably for this reason, in the material from but two stations. It 
is very different from the preceding in all its characters, reminding 
one somewhat of the specimens referred by Brady in the Challenger 
report to Articulina coniccharticulata (plate 13, fig. 1). No speci- 
mens with coiled young were found in this species. 

Oenna HAUBRINA d*Ort>igny, 1946. 
Haoerina bradyi Cnshman. 

Haumina eompr^na H. B. Brady (not H. compretM d'Orbiany)t R«P* Voy. ChaiUno€r, 

vol. 9, 1884, p. 190, pi. 11. figs. 12, 13. 
Haumna bradyi Cushman, Bull. 71, U. S. Nat. Mui., pt. 6, 1917, p. 62, pi. 23, fig. 2; Proo. 

U. 8. Nat. MuB., vol. 69, 1921, p. 72. 
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Test much compressed, the very earliest ones milioline, later ones becoming 
spiroloculine, and finally, in the last-formed coil, more than 2 chambers 
appear, usually 3 making up a complete coil; wall very finely striate-reticu- 
late; periphery rounded or subcarinate; aperture a sieve-plate the entire 
height of the chamber, ciu^ed, with numerous pores. 

Diameter of the Tortugas specimens not exceeding 0.60 mm. 

This species has occurred at a number of stations, but usually as 
very few specimens. These are smaller and more delicate than those 
usually found in the Indo-Pacific, but have the same general char- 
acters. I have previously recorded it from the north coast of 
Jamaica, from the Tortugas, and elsewhere in the Gulf of Mexico. 

HAoerina omatissliiui (Karrer). 

Qtiinqudoculina omaHuima Karrer, Sits. Akad. Wiss. Wien, vol. 58, 1868, p. 151, jd. 3, fig. 2. 
Hanurina ormUiMmma H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, p. 102, 

pi. 7, figs. 15 to 22. — Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1017, p. 63, pL 28, 

figs. 1, 5; Pioo. U. S. Nat. Mus., vol. 50, 1921, p. 72. 

This species occurs as single specimens at a few stations. The 
specimens are characteristic and similar to those which I found in 
the collection from the north coast of Jamaica. Most of the other 
records for it are from the Indo-Pacific, and it is one of the striking 
species which connects that area with the West Indian region. 

G«iiu8 TRILOCULINA d'Orbigny» 1826. 

Trilocalina trigonula (Lamarck). 

AfiKotttes trio&mda Lamarck, Ann. du Mus., vol. 5, 1804, p. 351, No. 3. 

TrUoculina trigonula d'Orlngny, Ann. Sd. Nat., voL 7, 1826, p. 209, No. 1, pi. 16, figs. 

5 to 9; Mod^ee, 1826, No. 93.— Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, 

p. 65, pi. 25, fig. 3; Proc. U. S. Nat. Mus., vol. 59, 1921, p. 69. 
MOiolina trigonula Williamson. Reo. Foram. Great Britain, 1858, p. 83, pi. 7, figs. 180 to 

182.— H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. &, 1884, p. 164, pi. 8. 

figs. 14 to 16. 

The Tortugas specimens referred to this species are somewhat longer than 
broady have &e outer angle of the chamber convex, and the sides broadly 
rounded, the tooth projecting above the aperture somewhat, and the surface 
very smooth and polidied, with a brilliant luster. 

The largest specimens measure nearly 1 mm. 

Such specimens are found at a number of stations, but not usually 
in great numbers. I have already recorded this species from the 
north coast of Jamaica, in shallow water, but there again only as 
single specimens from the three stations at which it occurred. 

Trilocnlina tricarinata d'Orbigny. 

Triloculina tricarinaia d'Orbigny, Ann. Sot Nat., vol. 7, 1826, p. 299, No. 7; Modules, 
1826, No. 94.— H. B. Brady, Trans. Linn. Soo. London, vol. 24, 1864, p. 446. pL 
48, fig. 3. — Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 66, pi. 25, figs, 1, 2; 
fig. 32 (in text). 

MUidina triearinaia H. B. Brady. Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, p. 165, pi. 3, 
figs. 17 a, 6. 

There are a very few specimens which can be referred to T. tri- 
carinata, and these are not of the typical form which is found in 
deeper water. They are more like some of the varieties which I 
have noted from shallower water in the Philippines. 
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Triloctilliia oUooga (Montagu). 

VrnnkmUm MonQum Montagu, Teti Brit., 1803, p. 622, pL 14. fig. 0. 

TrUoeuUma obUmga d'Orbigny, Ann. ScL Nat, vol 7, 1826, p. 300, No. 16; Mod^es. 1826, 
No. 05; in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1830, " Foraminif^res," p. 175, 
pL 10» 09. 3 to 0. — Cushman, Proo. U. 8. Nat. Moa., vol. 50, 1021, p. 00, vH, 17, 
fiflB.6^6. 

^ecimens which may be referred to this species are common at 
most of the stations in the collection, the most common form being 
similar to that figured by d'Orbigny in the Cuban monograph. I 
had specimens also from the north coast of Jamaica, and it seems 
to be emnmon generally in the West Indian region, and also widely 
distiibiifed elsewhere. 

Traoctmiui cifcitlgrn Bwuomgiuu 

TfUomJmm einmlariB Bornemaiin, Zeitsehr. deutaeh. geol. Qes., rol. 7, 1855, p. 340, pi. 10, 
fig. 4.— Cushman, Bull. 71, U. 8. Nat. Mus., pt. 6, 1017, p. 67, pi. 25, fig. 4; pi. 26, 
fig. 1; figs. 33, 34 (in text); Proo. U. 8. Nat. Mus., vol. 50, 1021, p. 60. 

MHioKm^ dreukariB H. B. Brady, R«p. Voy. ChmUenger, Zoology, tdI. 0, 1884, p. 160, pi. 4, 
figs. 3 a to e; pi. 5, figs. 13, 14? 

Triloculina circvlaris is one of the most common species of the 
genua in the collection. It is a species which is ehiuracteristic of 
just such conditions as obtained in the Tortugas region, and is 
widely distributed in shallow, tropical waters It is rather surprising 
that d'Orbigny did not describe it in his Cuban monograph, as it 
is widdy distributed in the West Indian region. The developmental 
stages are interesting, but may alwajrs be distinguished by the large, 
flattened, semicircular tooth, which is usually placed somewhat out 
of tlw apHBTture itself. 

Trflocaling rotunda 4'OfWfny. 

TnitmUmM rohmda d'Orbigny, Ann. Sd. Nat., voL 7, 1836, p^ 200, No. 4.--Schlumbar8V, 
M4m. Soo. Zool. France, vol. 6, 1803. p. 206, pi. 1, figs. 48 to 50. 

MiKMm lUi awd a MiUett, Joum. Roy. Micr. Soc., 1808, p. 267, pi. 5, figs. 15, 16.— Side- 
bDttMs, ManebMter Lit. PUIoi. Soe., vol. 48, No. 5^ 1004, p. 8. 

Test somewhat longer than wide; diambers rotund; perif^ery broadly 
roonded; surface of the test made up largely or entirely of the twolibit-formed 
chambers; sutures very slightly depressed ; apertural end somewhat contracted, 
with a lightly thickened Up; aperture roimded, with a single bifid tooth, pro- 
jecting scmiewhat above the outline of the aperture; surface of the test smooth 
and shining, often with transverse wrinkles. 

Leaigth of the Tortugas specimens up to 0.80 mm. 

D'Ofbtgiiy originally had T. rotunda from the Adriatic Sea, and 
Schlumberger also records it from the Mediterranean, in the Gulf of 
Marseilles. Sidebottom's record is from the coast of the island of 
Delos. Mfllett records and figures it from the Malay Archipelago. 
Specimens sinodlar to those figured by Millett have occurred at all 
of the Tortugas stations, often in considerable numbers. Millett 
notes that the kurgest specimens which he had were biloculine, and 
from a study of the Tortugas collection it would seem as thouj^ the 
species might even be better referred to BUocukina than to Triloculina. 
The adults are usually biloculine, but smaller specimens still in the 
triloculine stage are not uncommon. 
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TrllocaliiiA gracilis d'Orbigny. 

TrOoeuHnm oraeOU d'Orbgiiiy. in De la Sagra, Hist. Fis. P6L Nat. Cuba, 1880, "Fonaii- 
nil^ret," p. 169. pL 11, fics. 10 to 12. 

Test elongate, slender, triloculine; chambers rounded; sutures y&y slightiy 
depressed; apertural end extended into a cylindrical neck, the outer end of 
which is enlarged and has a phialine lip; surface smooth or very finely striate; 
aperture circiJar, with a slight tooth. 

Length of the Tortugas specimens up to 0.50 mm. 

D'Orbigny described this species as rare, from shore sands of 
Cuba and Jamaica. I did not find it in the material that I examined 
from Montego Bay, Jamaica, but it has occurred at 4 stations in 
the Tortugas region. It is a very slender, delicate species, most 
easily characterized by the peculiar aperture. D'Orbigny's figures 
of T. gracilis are fairly accurate, but they show more of a surface 
ornamentation than appears in our specimens. 

TrflocalinA tnmsTenettriata (H. B. Brady). 

MUiolina tra n twe ne tiriaia H. B. Brady, Quart. Joum. Bifior. Sci., toL 21, 1881, p. 45; Bap. 
Voy. ChaOengm', Zoology, vol. 9, 1884, p. 177, pi. 4. ficB* 6 a to c— MiUott, Jom. 
Roy. Mior. Soc, 1808, p. 268, vH, 6, fig. 6.— H«roii-AlleD and Eariaad, Tnm, 
Zt>oL Soe. London, vol. 20, 1916, p. 666, pi. 42, figs. 17 to 20. 

TrUoeuHnm tw u ve ne Mtriaia Cushman, Hoc. U. S.' Nat. Mus., voL 60, 1921, p. 70. 

Test elongate, 2 to 3 times as long as broad; periphery subacute; surface 
(Hrnamented by numerous obliquely transverse costs; apertural end dightly 
eictended; aperture rounded, with a simple tooth. 

Length of the Tortugas specimens up to 0.70 mm. 

This is one of the species which connects this region with the 
Indo-Pacific. Brady's original specimens were from Torres Strait 
and Mauritius. Millett records it from the Malay Archipelago, and 
Heron-AUen and Earland from the Kerimba Archipelago, off the 
east coast of Africa, as well as from the Great Barrier Reef of Aus- 
tralia. They also record specimens from Havana, Cuba, and I have 
had a single specimen from Montego Bay, north coast of Jamaica. 
In the Tortugas collection this species is represented by single speci- 
mens from two stations, but they are typical. 

Triloctiliiia plandana d'Orbigny. 

TrUoeuUm pUmeiana d*Orbigny, in De la Sagra, HiBt. Fis. T6L Nat. Cuba, 1S30, '*Foraaii- 
nil^ras," p. 178. pi. 0, figs. 17 to lO.—Cushman, Proo. U. S. Nat. Mm., vol. M« 
1021, p. 70, pi. 17, figs. 7, 8. 

Test elongate: chambers distinct; sutures slightly, if at all, depressed; 
periphery broadly rounded; wall ornamented by numerous short, incised 
unes; aperture rounded, with a bifid tooth, projecting slightly above the 
apertural opening; surface shiny. 

Length (rf the Tortugas specimens up to 0.65 mm. 

D'Orbigny described this species from Cuba "and Jamaica, and I 
found specimens in the collection from the north coast of Jamaica, 
at Montego Bay, and also at Runaway Bay. It has occurred at 
three-fourths of the stations in the Tortugas region. The 
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surface markings in T. plandana seem to be a constant character and, 
tc^ther with the broadly roimded form of the chambers, make it 
distinct from any other species of the region. 

Triloctiliiia flchtdiaiw d'Orbigny. 

Triloculinafithtdiana d'Orbigny, in De la Sagr*. BisL Vis. Pol. Nat. Cuba, 1839, "Forami- 
nif^res," p. 171, pi. 9, figs. 8 to lO.—Cushman, Bull. 71, U. 8. Nat. Mus., pi. 6. 
1917, p. 71; Proc. U. 8. Nat. Mus., vol. 69, 1921, p. 70, pi. 17, figs. 1, 2. 

Test subdrcular in front view, somewhat compressed; periphery rounded; 
chambers distinct; sutures sli^tly depressed^ waJl ornamented by numerow 
longitudinal costs; aperture semicircular, with a slight tooth. 

Diameter of the Tortugas specimens up to 0.60 mm. 

This species, which was described by d'Orbigny from Cuba and 
Jamaica, is apparently widely distributed in the West Indian region. 
I have had specimens from shallow water off the north coast of 
Jamaica, and it has occurred at several stations in the Tortugas 
collection, but not in any considerable numbers. Our specimens are 
much more like the type as figured by d'Orbigny than the specimens 
figured by later authors, in the Challenger report and elsewhere. 

Trilocnlina carinata d'Orbigny. 

(Plate 12, Figure 6.) 

TVOoctiltrMi cortfiafa d'Orbigny, in De la Sagra, Hist. FIs. Pol. Nat. Cuba, 1889, "FraaBi- 
nil^res," p. 179, pi. 10, figs. 15 to 17. — Cushman, Proo. U. S. Nat. Mus., r6L 50, 
1021, p. 71, pL 17, figs. 9, 10. 

Test longer than broad; surface in the adult made up of three chambers, 
tjrpically with the periphery carinate, with the surface ornamented with 
small rounded pits in regular series, covering the entire surface, except about 
the aperture; sutures distinct, somewhat depressed; aperture elongate, nar- 
row, with a distinct, slightly everted lip, tooth very long and narrow, project- 
ing somewhat above the apertunJ opening. 

L^igtii of the Tortugas specimens up to 1.50 mm. 

D 'Orbigny described this species from Cuba as rare. I had speci- 
mens from the north coast of Jamaica, where it is very common. 
It has been found at numerous stations in the Tortugas region and 
seems generally to be well distributed in the West Indies. While 
the typical form has carinate margins, it is not unusual to find in 
adults that the chambers become rounded. The reticulations are 
very regular in their position and size. 

Trilocaling Unnefamn d'Orbigny. 

TVOoeiilffMi Ummema d'Orbigny, in De la Sagra, Hist. Fis. P6l. Nat. Cuba, 1S30, *'Forami- 
niltees," p. 172, pi. 9, figs. 11 to 18.— Cushman, Bull. 71, U. 8. Nat. Mus., pt 6, 
1917, p. 72, pi. 27, fig. 4; Proo. U. a Nat. Mus., voL 69, 1921, p. 70, pL 17, figs. 8. 4. 

MUiUvna KiMMuma H. B. Brady, Rep. Voy. ChatUng^r, Zoology, voL 9, 1884, p. 174, pL 6, 
figs. 15 to 20. 

Test t^ically with 3 visible chambers in the adult, elongate, tapering 
toward either end, somewhat depressed; surface ornamented by a few very 
prominent, raised rid^, with deep, concave depressions between; perii^iery 
rounded or slightly elliptical, with a single or bifid tooth. 

Length of the Tortugas specimens up to 1J5 mm. 
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This specieB, originally described by d'Orbigny as eommon in 
shaUow water off Cuba and Jamaica, is widely distributed in the 
West Indian region and occurs in considerable numbers in the 
Tortugas collection. It seems to be widely distributed across the Indo- 
PacifiCi reaching its best development in waters less than 30 fathoms 
in warm seas. There is a certain amount of variation in the niunber 
and prominence of the costse, but in general its characters are very 
constant. 

TrilociiliBA ^tttdrflatvaUt d'OrUgny. 

TfHoaiHfia quadrikUeraJtia d'Orbigny, in De la Sagra, Hist. Fii. Pol. Nat. Cuba, 1839, 
'^Foraminif^res,*' p. 173, pi. 0, fiffiw 14 to 16.— Cushman, Proo. U. 8. Nat. Mub., 
vol. 69, 1921, p. 71. fig. 11 On text). 

Test somewhat longer than broad, in the adult the exterior composed oi 
3 chambers, generally quadrangular in outline, the periphery slight^ convex, 
bat flie angles acute and projecting, sides concave; wall with numerous fine, 
iadsed diort lines; i^)^i;ure oblcmg, with a single dongate too4^, projecting 
sKi^itiy abo^e the outline of the aperture. 

Lrajgth of the Tortugas specimens up to 0.65 mm. 

DX)rbigny described this species from Cuba, and I found speci- 
mens from the north coast of Jamaica which were evidently the 
same species. It has been found at most of the stations in the 
Tortugas region, and therefore is probably widely distributed in the 
general West Indian region in comparatively shallow water. The 
quadrilateral condition is only developed in the adult, the younger 
chambers oft^i being simply earinate or sharply angled In the 
adult specimens the aperture may become much more elongate 
than is shown in d^Orbigny's figure and the lip extends out somewhat 
beyond the periphery of the test. 

Tdloculina bicarinata d'Orbigny. 

(Plate 12, Figure 7.) 

THheuKna hiearinala d'Orbigny, in De la Sagra, Hist. FIb. Pol. Nat. Chiba, 1839. "Forami* 
nif^res,** p. 158, pL 10, figs. 18 to 20. 

Test longer thim broad, trilocufine, tjrpically with the chambom witii a 
truBoate periphery, the angles somewhat extended; diambers distinct; sutures 
somewhat depressed; surface ornamented by reticulations both on the sides 
and on the outer angles; aperture elongate, with a definite thin lip, slightly 
everted, tooth elongate, narrow, extending above the outline of the aperture. 

Length of the Tortugas specimens up to 1.4 mm. 

This species, which d'Orbigny described from Cuba, may be dis- 
tinguished from the preceding, not only by the shape of the test, 
but also by the difference in reticulations. In T. bicarinata the 
reticulations are as shown by d'Orbigny, more or less rectangular, 
and much coarser than in T. carinata. In that species the retic- 
ulations are much smaller and are either rounded or elliptical and 
much more regularly placed. 
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Triloctiliiia Ubiosa dH>rlilgii7. 
(Hate 12, Figure 1.) 

TVOocuZtfio lo&toM d'Orbigny. in De la Sagra, Hist. Fis. Pd. Nat. Cuba. 1830, "Fteami- 
nif^ree/' p. 157. pi. 10, figs. 12 to 14.— -Cushman, Bull. 71. U. S. Nat. Mus., pi. 6, 
1917, p. 70; Ptx>c U. 8. Nat. Mus.. vol. 50, 1021. p. 70. pi. 10. figs. 13, 14. 

MiHMmk lakiomi H. B. Brady. Rep. Voy. ChatUmoer, Zoolocy, vol. 0, 1884, p. 170, pi. 6. 
figs. 3 to 5. 

Test much l»roader than long; surface largely composed of the two last- 
formed chambers; chambers often somewhat irregular; periphery rounded; 
surface smooth, but dull; aperture crescentiform, with a somewhat triangdar 
tootiiy placed somewhat back from the aperture. 

Diameter of the Tortugas specimens up to 0.60 mm. 

Specimens agree very closely with d'Orbigny's figure, occurring at 
several stations, but not in any considerable numbers. D 'Orbignys 
specimens were from Cuba; I have recorded the species also from 
several stations from the north coast of Jamaica, and it seems to be 
widely distributed in warm, shallow waters in the Indo-Pacific. It 
is very questionable as to whether the specimens recorded by Brady 
from a great depth in the Pacific really are identical with this species. 

GeiiiiB BILOCUUNA d'OrUgny, 1826. 

Bflocalina sobspluBfka d'OrUgny. 

MbM^oMi «iifts]A«rtoa d'Orbigny, in De la Sagra. Hiit. Fis. P6l. Nat. Cuba. 1839, ''Foiaai- 
nif^res," p. 162, pi. 8, figs. 25 to 27. — Cusbman, Proo. U. 8. Nat. Mus., vol. 60, 
1921, p. 73. 

The most common Biloculina in the l^ortugas collection is this 
small one described by d'Orbigny from Cuba and Jamaica. They 
agree very well with d'Orbigny's original figure and description, and 
also with specimens that I have had from the north coast of Jamaica. 

It is evidently common in the shallow water in the West Indian 
region. The specimens are all small, the largest measuring but 
slightly more than 0.5 mm. 

Bilociiliiui mlllattii Cvafaman ? 

MUiotma dwrrandii Millatt (in part), Joum. Boy. Micr. 8oo., 1898, p. 206, pL 6, ick 8 to 10 

(not fig. 7). 
BOoeulina miOetHi Cusbman. BuU. 71, U. 8. Nat. Mus., pt. 6, 1917, p. 81, lA. 34, figs. 4. 5. 

Test in front view broadly elliptical, in end view, compressed; chambers 
biconvex; the pcuriphery with a definitely developed carina; wall smooth, 
except for occasional transverse ribs usually indistinct; aperture slightly 
produced, broadly elliptical, with a slightly thickened border joining the 
carina at its outer edge; the aperture with a small bifid tooth. 

Length of the Tortugas specimen 0.70 mm. 

There is a single specimen in the collection which has the com- 
pressed form and the thin peripheral carina and large aperture which 
characterizes this species. The specimen is, however, somewhat ir- 
regular, and, being the only one found, it should await further 
material before positive identification is made. 
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Bfloculina denticulata H. B. Brady. 

BUoetdina rinifen$ (Lamarck) var. dentieulata H. B. Brady, Rep. Voy. ChaXUnoer, Zoology. 

vol. 9t 1884, p. 143, pi. 3, figs. 4, 5. 
BUoadina derUieuiata Cuahman, Bull. 71, U. 8. Nat. Mus., pt. 6, 1917, p. 180, pi. 33, fig. 1; 

Proo. U. 8. Nat. Mua., vol. 69, 1921, p. 74. 

Although not occurring in any such numbers as the preceding 
species, Biloculina denticulata has occurred at most of the stations 
from which material was studied. It is smaller and does not reach 
the fine development common in shallow water of the East Indies 
and Philippine regions. The largest Tortugas specimens are about 
0.80 mm. The denticulate border at the base is not always present, 
but the general shape and character of the specimens, even without 
this, prove their identity. 

BUocoUng dentlctUatg H. B. Bnuly var. gtrioUta H. B. Brady. 

BUoeuUna rinoen* (Lamarck) var. ttrioUUa H. B. Brady, Rep. Voy. ChalUn00r, Zoology, vol. 
9, 1884, p. 143, pi. 8, figs. 7, 8.— Millett, Joum. Roy. Micr. Soc, p. 1898, 282, 
pi. 5, fig. 8. — Cuahman, Bull. 71, U. 8. Nat. Mub., pt. 6, 1917, p. 80, i>l. 33, figs. 
2,8. 

There are a few specimens of this striate variety which dijffer from 
the usual form in having the markings over the entire' test rather 
than the basal portion only. In addition, there are a few specimens 
referred here which may not be this variety. They have a much 
more rounded form at the base rather than the compressed plate- 
like form so common in the typical. 

Gemig PBNEROPLIS Montfort, 1808. 

The treatment of the Tortugas material of this genus follows that 
which I have already used in a paper on the Foraminifera of the 
north coast of Jamaica (Proc. U. S. Nat. Mus., vol. 59, 1921). This 
in turn largely followed the treatment of the species given by 
Heron-AUen and Earland in their paper on the Foraminifera of the 
Kerimba Archipelago (Trans. Zool. Soc. London, vol. 20, 1915). 

These various species seem distinct in the Tortugas collection. 

Peneroplis pertusui (Forskal). 

KauHbu periunu Forskal, Deeor. Anim., 1775, p. 125, No. 65. 

Pmenffiu pertumu Jonee, Parker, and Brady, Foram. Crag., 1885, p. 19. — ^H. B. Brady, 
Rep. Voy. ChaUenotr, Zoology, yoL 9, 1884, p. 204, pi. 13, figs. 16, 17.— Oushmaa, 
Proo. U. 8. Nat. Mus., vol. 59, 1921, p. 75, pi. 18, fi^B. 7, 8. 

PeneroplU eUgana d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, "Porami- 
nif^res," p. 61, pi. 7, figs. 1, 2. 

This is one of the least common of the species found in this col- 
lection. It was not common in the Jamaican material either, and 
is evidently not as common in the West Indian region as in some 
parts of the Indo-Pacific. The species described by d'Orbigny as 
P. elegana seems undoubtedly to be this species. D'Orbigny had 
this from both Cuba and Jamaica. 



MILIOLIDAE — PENEROPLIS. 79 

PeneropUs carinatos d'Orblgny. 

PmBtajitu MTMicKtM d'Orbigny, Voy. Am6r. M^rid., vol. 5, pt. 5, 1839, " Foramimftret," 
p. 33, pi. 3, figs. 7, 8. — ^H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, 
p. 206, pL 13, fig. 14. — Cushman, Ptx>c U. 8. Nat. Mub., vol. 69, 1921, p. 76, pi. 
18, fig. 12. 

At two stations in the area there were abundant specimens which 
can be referred to P. carinatos d'Orbigny, but it does not seem to 
occur elsewhere. It was very rare in the Jamaican collection. 

PeneropUs planatos (Fichtd and MoU). 

PmtttopU$ pUtmUuB d'Orlagny, Ann. Sd. Nat., vol. 7, 1826, p. 286, No. 1; Modules, 1826, 
No. 16.— H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, p. 204, pi. 13, 
fig. 16. — Cushman, Proo. U. S. Nat. Mus., vol. 69, 1921, p. 76, pi. 18, fig. 9. 

Next to p. protew this is the most common species of the genus 
in the collection. There are two forms, one in which the test is 
very thin and translucent, with the surface ornamented by numer- 
ous fine, longitudinal costse, the other with a thicker test, the surface 
smooth. 

PeneropUs proteos d'Orbigny. 

PeneropUe proiea d'Orbigny, in De la Sagra, Hist. Fia. PoL Nat. Cuba, 1839, "Porami- 

nitres," p. 60, pi. 7, figs. 7 to 11. 
PeneropUe dMu$ d'Orbiipiy, in De la Sagra, Hist. Fls. Pol. Nat. Cuba, 1839, '*Porami- 

nilSffes," p. 62, pi. 6, fiffB. 21, 22. 
PenerofKa proieua Cushman. Proo. U. 8. Nat. Mus., vol. 69, 1921, p. 76, pL 18, figs. 13 to 19. 

PeneropUs protew is by far the most common species of the genus 
in the region, occurring at nearly all of the stations, and often in 
very considerable numbers. The figures I have given, the specimens 
from Jamaica, with those given by d'Orbigny, show the range of 
form in this West Indian species. The surface is smooth and glossy, 
sutures distinct, and its general characters, in spite of the variability 
of outline, are very distinctive. P. dvbvua d'Orbigny is undoubtedly 
the young of this species. I found it common on the north coast of 
Jamaica and it seems to be widely distributed in the general West 
Indian region and perhaps elsewhere. D 'Orbigny's specimens were 
from Cuba and Jamaica. The figures given by Brady (Rep. Voy. 
ChaUenger, Zoology, vol. 9, 1884, plate 14, figs. 3, 4) are probably 
this species. 

PeneropUs arietiiiiif (BalMli). 

PenetopUe mrietmue Parker, Jones, and Brady, Ann. Mag. Nat. Hiat., aer. 3, vol. 10, 1806, 
p. 26, pL 1, fig. 18.— H. B. Brady, Rep. Voy. ChaUenger, Zoology, vol. 9, 1884, 
p. 204. id. 13, fi|^ 18, 19, 22.— Cushman, Proo. U. S. Nat. Mua., vol. 69, 1921, 
p. 76, pL 18, fig. 10. 

There is only one specimen in the entire collection which can be 
referred to this species. This, however, is of the typical form. It 
was also rare at Montego Bay, Jamaica. 
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Peneroplis cyUndracetis (Lamarck). 

PmiwapUe cylimdraema H. B. Brady, Rap. Yoy. ChaJlmio^, Zoology, vol. 9, 18M, p. 205, 
pi. 18, fisB. 20, 21.~Cu6hmaa, Proc. U. S. Nat Mub., vol. 00, 1021, p. 75, pi. 18, 
ig. 11. 

Single specimens occurred at but two stations. These were in 
very fine sand and in comparatively quiet water. As this is a very 
delicate species, it may be that its occurrence is much more frequent 
than these records would indicate. In the Jamaican material a 
single specimen only was obtained. 

Peneroplis discoideus Flint 

Peneroplu pertumt (Forskal) var. dUcoidem Flint, Rep. U. 8. Nat. Mua., 1S07 (1800), 
p. 304, pi. 40, figi. 1, 2.— Cushman, Carnegie Inst. Waah.. Pub. 201, 1010. p. 09. 

Peneropli$ discoideus Cuahman, Ptx>c U. 8. Nat Mua., vol. 50, 1021, p. 76, pi. 18, fig. 20; 
pi. 10. figa. 1 to 3. 

Very fine spedmens of Uus species, which the late Dr. Flint de- 
scribed from Key West Harbor, occurred in the Tortugas iegio&. 
It is widely distributed in the West Indies and is ai^areatly found 
as far back in the fossil series as the Miocene. 

Subgenus MONALYSIDIUM Chaprngn, 1899. 

Chapman places in this subgenus specimens evidently allied to 
Peneroplis, but the surface ornamentation, consisting of rows of 
minute tubercle, the early chambers spiral, the later development 
linear. Such specimens have occurred in the Tortugas collection as 
single iq>ecimens, only at a few stations. They are so delicately 
brittle that it seems probable that they were broken before they 
were studied. Heron-AUen and Earland question whetiier or not 
such forms as are figured here have any spiral eariy portion. Speci- 
mens which 'they had from the Eerimba Archipelago, east oocu^ of 
Africa, apparently have an aperture at either end of the straight 
test. In the specimens figured by Brady {Challenger report, plate 
18, figs. 24, 25) the chambers are separated by a collar-like portion 
and one end only shows traces of the aperture. Our Bpeeimans 
from the Tortugas are very similar to those figured by Brady, except 
in the form of the chambers th^nselves. These usually are broader 
at the basal end than at the apertural end. In all our specimens one 
end has a distinct aperture with a definite, projecting Up, Uie other 
end in no case shows such a condition. From the shape of the 
chambers alone it would usually seem possible to orient the specimens. 

Monalysidinm pollta Chapman? 
(Plate 13, Figure 4.) 

Peneroplis Utuus H. B. Brady, Rep. Voy. ChaOenger, Zoology, vol. 0, 1884, p. 205, id. 13, 

figs. 24. 26 (?). 
Peneroplis {Monalysidium) polita Chapman, Joum. Linn. Soc. London, Zoology, vcL 28, 

1002, p. 4. pi. 1, fig. 6 (7). 
Monalysidium polita Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1015, 

p. 603, text-fig. 43 G. 



MILIOLIDAE — ORBICULINA; OBBITOLITES. 81 

ChapiiiMi's qiedmens from Funafuti, wfaiefa are the t3n[>e8 of this 
speeieB, do not closely resemble those found in the Tortugas collection, 
nor are ihey so close to those figured by Brady in the reference 
above as are our specin^ns. Until the completed test is found the 
specimens may be provisionally r^erred to Chapman's q>ecie8. It 
would be interesting to know where Brady's q>ecimens were from. 
Little is known of the genus in the Atlantic, the other records being 
all from the Indo-Pacific. 

G«iiiif OBBICUUIIA Lamarck, 1816. 

Ofbietiliiui roimiraata d'OrUgpy. 

OrtrieyUna ecmiprMM d'Orbicny, in De la Sagra, Hist. Fla. Pol. Nat. Cuba, 1839. "Fonunl- 
niliirea," p. 66, id. 8, fifs. 4 to 7. — Cushman, Camesie Inst. Wash., Pub. 201, 
1010, p. 70, pL 7, fig. 6; Proc U. S. Nat. Mua., voL 50, 1021« p. 76, pL 10, figs. 4«o6. 

0. compTe$8mf described by d'Orbtgny, which makes the coiii|»lete 
cireie oi the test in its later chambers, is very common in the Tortugas 
collection, perhaps more so than the fdlowing species. It is widely 
distributed, at least in the West Indian region, d'Ortngny recording 
it as rare in Cuba, more common in Guadeloupe and St. Thomas, 
and abundant in Jamaica. I found it abundant off the north coast 
of Jamaica, and fossil specimens occur in the Bowden Marl on the 
south side of the same island. I have already shown the differences 
in the eariy development of this and the following species (Bull. 71, 
U. S. Nat. Mus., part 6, 1917, pp. 89-91). 

OrUculiiui adunca (Fkhtel and Moll). 

NoMiihf aduneu9 Fiohtel and MoU, Test, Mkr., 1708, p. 115, pi. 23. fi«k o to e. 

OHriadma adunea Lamarck, Tabl. Enay, at Meth., 1816, p. 468, figs. 2 a to e.— D'Orbisiiy, 
in De la Sagra, mat. Fie. PoL Nat. Cuba, 1830, "Foraminif^ree," p. 64, pi. 8, 
figa. 8 to 16. — Ciiehman, Proo. U. S. Nat. Mua., vol. 60, 1021, p. 77. 

Specimens are all of large size and abundant at most of the sta- 
tions. Orhiculina seems to reach a much greater development in 
the West Indian region than in any other part of the world, it being 
the characteristic large f oraminif er at shallow and moderate depths, 
replacing in the West Indies the large Orbitolites, Heterostegina^ and 
OpercuUna of the East Indies. However, in the Eocene of the West 
Indian region these genera, now so characteristic of the East Indian 
region, were abundant and large, Orbiculina being a later develop- 
ment. 

Gaiiiia ORBITOLITBS Lamaick, 1801. 
Orbitolitaa doplez Carpenter. 

*'OHnloliif (duidez type)," Carpenter, Phflos, Tftuis., 1856, p. 120, pi. 6, fig. 10; pi. 0, 

fig. 10. 
Orbitoliis9 dupUx Carpenter, Rep. ChaOenoer, "OrbitoHtee,** 1883, p. 26, pL 3, figs. 8 to 14; 

pi. 4, figs. 6 to 10; pL 5, figs. 1 to 10. — Cudiman, Proc. U. S. Nat. Mus., vol. 59, 

1021, p. 77. 

On the short eel-grass (Pasidania) this species is fairly abundant. 
It also occurs in the bottom samples from most of the stations. 
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I have recorded it from the north coast of Jamaica^ and it aeems 
to be much more abundant in the West Indian region than either 
0. margindlis or 0. camplanata. In this connection it is of interest 
to note that Millett, in his paper on the Foraminif era of the Malay 
Archipelago, notes both 0. marginaiU and 0. complcmata as common, 
but entirely leaves out 0. duplex. All three were found, however, in 
the Philippine collections which I have studied. 

Geniif ALVBOUNA d'Orbigny, 1826. 

AlveoUna paldm d'Orbigi^. 

Alvedlina pukhra d*Orbicny, in De la Sagra, Hist. Fls. PoL Nat. Cuba, 1899, "Fbmni- 
nif^ret/' p. 70, pL 8, fiflB. 10, 20.— Ciuhmaii, Proo. U. 8. Nat. Mus., ycL fi9» 1021, 
p. 77, pi. 10, fi0i. 7 to 0. 

Specimens of this small Alveolina were foimd at a few stations. 
It may be that it is the same as A. mdo (Fichtel and Moll), but 
specimens do not seem to be entirely identical with those from other 
regions. I have recorded it from the north coast of Jamaica; 
d'Orbigny's type material was from Cuba. 



DESCRIPTIONS OF PLATES. 

Platb 1. 

Fia. 1. Ammobaeiilite$ reophadfomm Cushman. Front view. X50. 

8-4. TroduEmmna advena, new species. Fig. 2, dorsal view; fig. 3, peripheral view; 
fig. 4» ventral view. X50. 
6. Cartmina 9pieuloU$ia (Carter), a, ventral view X75; 6, portion of surface 
enlarged, showing arrangement of the spicular bodies. X400. 

6. T^xiMlaria aggltUinans d'OAigjDj. Front view. X50. 

7. Texhdaria flaridana Cushman. Front view. X65. 

8, 0. Boimna fndeMla (d'Orbigny). Front views of two specimens, showing char- 
acteristic ornamentation and elongate aperture. X75. 
10. Boimna eompaeta Sidebottom. Front view, showing peculiar omamentatioD of 
the surface. X75. 

Flats 2. 

PiQ. 1. TeaMaria rugosa ReussT Front view, showing traces of re^trants. X60. 
2. TeaMaria eandeiana d'Orbigny. Front view, showing characteristic enlarged 

later chambers. X60. 
i. Tnimlaria maifori, new species. Front view. X60. 
4. Tnhdaria comes d'Orbigny. Front view. X60. 
5| 6. Bi§8nmna nodoaaria d'Orbigny. Fig. 5, front view of microq>heric spedmen, 
showing small textularian early development, the larger portion of the 
test uniserial; fig. 6, megaloq^^ieric specimen in which the test is largely 
composed of textulaiian chambers, the uniserial adult portion much smiiJler 
in siae. X50. 
7,8. FoliiiftfiaovMdoiariad'Orfoigny. Fig. 7, front view; fig. 8, apertural view. X50. 

Platb 3. 

FiQS. 1,2. CUumUna nodotma d'Orbigny. Front view. X60. 

8. ClanMna tneaBrim/aUi d'Orl^gny. Front view. X50. 
4. ClamMna q>.7 Front view. X50. 

5, 6. BMrima mayari^ new species. Fhmt views. Fig. 5 showing adult s pe cim en 
with a senescent stage in iHiich the last chamber extends across the te 
and the entire siae of the chambers reduoed. X75. 

7. Bw h'mtn oMtet wiUiamMomaina (H. B. Brady). Front view. X75. 

8. BMrina Jmbaia H. B. Brady var. coshiloia, new variety. Fhmt view. X75. 

9. Firynlifia funtUUa d'Qrbigny. Front view. X75. 

10. BoMina •frioh^o, new species. Front view. X75. 

11. VmmtmUna $pinuloaa Reuss. Front view. X75. 

Platb 4. 

FtQ. 1. Npdomria (OUmdidina) roiwidata (Reuss). Pyoiit view. X75. 
X Npdomria q>.7 juv. Front view. X75. 
8. OiiCtttoria q>.r juv. Front view. X75. 
4. FUif mo r p kina q).T Fhmtview. X75. 
8» 6. Pdifmo r pkiiU i regina (H. B. Brady, Fkiricer, and Jones). Fig. 5, adult s pe cim en 

showing smooth later chambers; fig. 6, front view. X75. 
7» 8. Polffmor pkina pukhdla (d'Orfoigny). Fhmt views. X75. 
0. FidiniMr pkuia {/Ma d'Orbigny. Front view. X75. 
10, 11. FdffWMrpkina ladea (Walker and Jacob), var. Fig. 10, attached specimen 
showing peculiar stolon^ike processes; fig. 11, free specimen. X75. 
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Plate 5. 

Flo. 1. Pdymorphina sp.? Front view. X75. 

2. Siphogenerina advena, new species. Front view. « X75. 

3, 4. Uvigerina angidosa WiUiainaon. Fig. 3, front view of normal specimen; fig. 

4, front view of specimen, showing senescence. X75. 

5. Siphogenerina raphanus (Parker and Jones). Front view. X60. 

6. SpiriUina vivipara EhieDberg ynr. Dorsal view. X150. 

7. SpiriUinatnvipara'Ehienberg. Dorsal view. X150. 

8, 9. Globigerina dtUertrei d'Orbigny. Fig. 8, front view; fig. 9 showing part of 
ventral surface. X75. 
10. Disoorbia orhiadarie Terquem? Dorsal view. XlOO. 
11, 12. Diseorhia floridana, new species. Fig. 11, dorsal view; fig. 12, vaBtral view. 
XlOO. 

Platb 6. 

FlQS. 1, 2. PlanorbuHna medUerranenaU d'Orbigny? Fig. 1, dorsal view of young q»eci- 
men; fig. 2, of adult specimen. X50. 

3. Planarhtilina acervalU H. B. Brady. Dorsal view. X50. 

4-6. Cymbalopara squammaaa (d'Orbigny). Fig. 4, dorsal view; fig. 5, ventral view; 

fig. 6, side view. XlOO. 
7-9. TrvmaUiuUna ecmdMona d'Orbigny. Fig. 7, dorsid view; fig. 8, veslral view; fig. 

9, side view. XlOO. 
10, 11. Discorbis mira, new species. Fig. 10, dorsal view; fig. 11, ventnl view. XlOO. 

Plaiv 7. 

Figs. 1, 2. Discorhis avbaraticana, new species. Fig. 1, dorsal view; fig. 2, ventnl view. 
XlOO. 
3-5. Truncaltdina eora d'Orbigny. Fig. 3, dorsal view; fig. 4, ventral view; fig. 

5, peripheral view. XlOO. 

6-9. TrunccUtdina advena d'Orbigny. Figs. 6 and 7, dorsal view; fig. 8, ventral view; 
fig. 9, peripheral view. XlOO. 
10. Ammalina ammonoides Reuse. (7) Side view. XlOO. 
11, 12. Sipkonina ptdehra Cushman. Fig. 11, side view of young speoimeo; fig. 12, 
side view of adult specimen. XlOO. 

Plats 8. 

Fras. 1, 2. Anomaiina edvDordeiana (d'Orbigny). Fig. 1, doraal view; fig. 2, v^a atia l view. 

XlOO. 
3, 4. Ptdvimdina mmardii (d'Orbigny). Fig. 8, dorsal view; fig. 4, ventral view. 

XlOO. 
5, 6. Pvkimdina eemipunekdn, new species. Fig. 5, dorsal view; fig. 6, ventral 

view. X 100. 
7-9. Rotalia beeearii (Linnaeus). Fig. 7, dorsal view; fig. 8, ventral view;' fig. 9, 

side view. X 100. 
10-12. Ptdvintdina repanda (Fichtel and Moll). Fig. 10, dorsal view; fig. 11, ventral 

view; fig. 12, side view. X50. 

Platb 9. 

Figs. 1-3. Pulmntdina inoerata, new species. Fig. 1, dorsal view; fig. 2, ¥entral view; 
fig. 3, side view. X50. 
4-6. Aiterigerina earinata d'Orbigny. Fig. 4, dorsal view; fig. 5, vntral view; 

fig. 6, side view. X75. 
7, 8. Nonianina graidoupi d'Orbigny. Fig. 7, front view; fig. 8, apeiiuzal view. 

XlOO. 
9, 10. PoLystomeUa poe^na d'Orbigny. Fig. 9, front view; fig. 10, apertuml view. 
XlOO. 
11, 12. PolystonuUa advena, new species. Fig. 11, front view; fig. 12, apertural view. 
XlOO. 
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Plate 10. 

F108. 1, 2. PdysUnneUa maedla (Fiohtel and Moll) var. Fig. 1, side view; fig. 2, apertuial 
view. X 100. 
3, 4. PolystofneUa diseoidalu d'Orbigny. Fig. 3, side view; fig. 4, apertuial view. 
X35. 

5. Heterosteffina anHUarum d'Orbigny. Side view. X30. 

6, 7. Fiteherina dvbia (d'Orbigny). Fig. 6, dorsal view; fig. 7, ventral view. X 120. 

8. PkmspiHrui aurievlata Bgssr. Side view. X120. 

9. iSptrofeetitina omota d'Orbigny. Front view. X50. 

10. QuinqueloeuHna eoUumnoaOf new species. Side view. X50. 

Plats 11. 

Fig. 1. Nodobaetdaria tSria (Jones and Parker). Front view of broken specimen 
showing final chambers. XIOO. 
2. Spiroiocidina exinda, new species. Front view. X120. 
3« 4. Spiroioadina eaduea, new species. Front vie?ra. X50. 

6. QuwifiMlocuIifia costato d'Otbigny. Front view. X120. 

6. MoMtiUna erenaia (Karrer). Front view of specimen which is coiled slightly 
ont of the sin^e plane. X 100. 

7, 8. ArUeuUna mexicann^ new species. Front views. Fig. 8 shows a someniiat 

senescent condition. X50. 

Plats 12. 

Fig. 1. TVifeeuJifui loMoaa d'Orbigny. Front view. X60. 

2. QyinqwAoevMna dilaUUa d'Orbigny. Front view. X60. 

3. QmnqudoeuUna parkeri H. B. Brady var. oeddentdUSf new variety. Front 

view. X 100. 

4. Artieidina Uneata H. B. Brady. Front view. X50. 

5. ArUcuUna aiUiOorufn, new species. Front view. X50. 

6. YVifeeuJtna earinato d'Orbigny. Front view. X30. 

7. TriloeuZina Mcartnoto d'Orbigny. Front view. X30. 

Platb 13. 

Fig. 1. QmnqudoeuHna eandeiana d'Orbigny. Front view. X50. 
2. Qidnqudoeulina kangata d'Orbigny. Front view. X50. 
Z, QmnqudoeuUna fvnaftUiensu Ciiip^^ Front view. XlOO. 

4. M&naljfndium pdtUa Chapman? Front view. X 100. 

5. ArlicuUfia mayari, new species. Front view. XIOO. 

Plate 14. 

Fig. 1. Qkbigenna rubra d'Orbigny. Front view, showing an adult specimen in 
which the color is largely confined to the early chambers. X50. 
2. OlMgerina rubra d'Orbigny. Young specimen. X50. 
3-6. TruncatuHna rosea d'Oibigny. Fig. 3, ventral view; fig. 4, dorsal view; fig. 

5, peripheral view. X50. 
6-8. Homotrema rubrum (Lamarck). Fig. 6, fragment of dead coral with several 
specimens, natural sise; fig. 7, specimen viewed from above, X20, showing 
structure of the interior as well as of the surface; dead, slightly worn speci- 
men; fig. 8, profile view of live specimen, showing the surface, tubular 
projections, and numerous sponge q>icules projecting from the apertures. 
X26. 
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